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The first meeting of the Board of Directors of the Cak Ridge In-
stitute of Nucleer Studies, Inc., was held in Cak Ridge on February 14
and 15, 1947. This meeting marked the transfer of the management of the
Institute from the Executive Cormittee to the Board of Director® accord-
ing to the action taken by the Council at its (ctober, 1946 meeting,

The meeting was attended by the Fresident, Frank P. Graham, who
served as Chairman, and by the foilowing members: Jesse W, Beams, Zrnest
W. Goodpasture, Paul M. Gross, George B. Pegram, Williem G, Pallard and
Frederick Seitz, Paul ¥cDeniel wes also present in an advisory cepacity.

A draft of n contract which had been prepared by the Menhattan
District was rejected as unworthy of the extensive program for which the
Institute was designed, The desirability of having the Commission give
great thought to the suitcbility of arrengements for the administration of
CEW research facilities in such ¢ wey as to insure the development on ao
stabtle basis of an outstanding Hational Laboratory devoted to high level
educntion of research scicntists and vigorous support of fundrmental re-

- serach wns emphosized,

A commitiee eppointed by the Chairman, composed of Dr, Gross os
Cheirman ~nd Dr, Goodpasture snd Dr, Pegr-m, drew upn o stntement "Sphere
cf Activity end Cbjectives of the Cok Ridge Institute of Nuclenr Studies"

~which was submitted to mnd cdonted by the Bonrd. Copy of this strtement

wrs gent to the Couneil members in March of thia yesr, Immedictely following
the Boord meeting, Dr. Poll:srd worked with the resenrch ~nd legnl divisions of
AEC here at (Uck Ridge on the vreporation of 2 draft of 2 letiler contrect

based on the statement referred to cbove., Mr, Welter J, Willir~ms, Director

of Field Cperations of 3EC nnd Nr. A, V, Petersen assisted in the development
of this draft and Mr, Willi-~ms personally brought it to the attention of Mr,
Corrcll Wilson in Weshington on Februsry 22, Ten dnoys later Dr. Grahem ond Dr,
Pollaord met in Washington to complete the negotistions of this Letter Con-
troct, Dr, Pollnrrd spent the pericd Morch 5-7 with the lognl dipartment of the
the Commission ond discusgsed the Institute's progroms and objectives ot

length with members of this deprrtment nnd elso with Dr, Fisk and briefly,
with Dr. Bacher, Dr, Grrham hed on opportunity to speosrk informnlly about

the progr~m with Mr. Lilienthol and Mr, Waymeck,

4 revised drnft, United St-otes Atomic Energy Commission letter Cone
tract No. AT-42-1-CGEN-33, dnted Marca 18, 1947 and prepared in Woshington
28 o result of these discussions, was signed by dr, Willinms on March 21
ns Contrneting Cfficer for the Commission sand by Dr. Grohem on Morch 23 for
thu Institute,

MEMBERSHIF OF BCARD OF DIRECTORS AND COFFICERS

Cf the members of the Board of Dircctors initinlly elected by the
Council at its first meoting in Cok Ridge on Uetober 17,1946, Dr, G. W.
Bezadle and Dr, M. Tuve hnd declined to scrve rnd Mr, D-vid Lilienthsl hed
accepted, but lnter on November 11, 1946 toendered his reeignntion by letter,
The President invitod Dr, Jessc W. Beoms to serve as altornate to Dr, Tuve
ond Dr, E. N, Hervey as alterncte to Dr, Berdle, The terms of office of
these members in accordanse with Article IV, section 2 of the by-laws were
determined by a drawing conducted nt tho meeting ond the result was as
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For three year terms expirirg June 30, 1949:

Dr, Ernest W, Goodpnsture, Dern of School of Medicine, Venderbilt
Dr, Jesse W, DBems, Professor of Physics, University of Virginia.
Dr. George B, Pegrm, Demn of Graduate Division, Columbia University

For two yeor terms expiring June 30, 1G48:

.Dr, Paul M, Gross, Professor of Chemistry, Duke University
Dr. William ¢. Polleord, Professor of Physics, University of Tenmessce
Dr. Froderick Seitz, Director of Treining School, Clinton Lebe,

and Cheirman of the Duozrtmont of Physicg, Carnegie Institute

of Technology.

For one yerr terms oxpiring Juno 30, 1947:

br, E. Wewton Hnrvey, Professor of Biology, Princeton University
‘The poistion left vacnnt by Mr, David B, Lilicnthal.

; Dr, Harvey resigned in May ond the resulting twe voernt positions were
B not filled by the Board but were 1eft to the annuel Council mecting for
regular elections.

The Board elected Dr, Seitz as Viee President »nd Dr, Pollerd as

¢ Treasurer until Junc 30, 1947, The Trecsurer's bond was fixed =t $50,000
end hes been secured,
A nomincting panel wss appointed from whose nominntions en Executive
Dlrector will be selected, This nominabting pancl consists of :

"Eugene P. Wigner, Chrirman

Lee &, DuBridgs

Arthur H, Comnton

J. H. Oppenheimer
rrrington Daniels -

. Dr. W. G. Pollord wos cppeinted Acting Exscutive Directo® until the
‘permonent: Director could be sclected, The University of Tunnessee grented

Dr. Pollard a lesve of ebsence from anu:ry 1, 1947 uptil September 1, 1947
to permit him to serve in this ceprcity.

Shortly after the Letter Contract was signed the Atanic Energy Come
-mission provided the Institute with office sprco in the Admlnstrﬁtlon Builgd-
: ing nt Oak Ridge. .

The period from March 23 to April 15 wes devoted to details of orgmaniz-
ation, Pryments of univassity fecs were requested mnd leticrs were written

to members of the Council reporting on the Board meeting., Dr. Grohonm wrote

- the University Presidents ot the s~re time, During this peried a mmaber of
People were intorviewed for nositions of Adm 1n13t:“tiva assistnnt to the
Actlng Excecutive Dircetor and of Generrl Secerctory, Nr, J. W, Munford was
finally seiectad for the former nosition end enmloyod en kpril 17, Hiss
Barbara MeClonncham wns sclected for the letter snd employed on April 28,
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Mr, Mumford hos a B,Sc, degree in Business Administrotion from the University
of Nebreska, hns e wide and vrried experience in nccounting snd adminisiration,
and has came to us from the position of Chicf Contrnct Termination Auditor
with Tenncssee Bastmen Corporation, Onk Ridgu, liss McClannahan also crme

to us from Tanncssee Bostman Corvorction,

The time since April 15 has been occupied in estoblishing business
end edministretive proccdures amd in getting pregrrms, nuthorized by the
Letter Contract formulated in detedil =nd put into over~tion, During this
period the mein contract negotistions between the Aitoric Energy Commission
and the Mons~nto Chemical Compeny for the operation of Clinton Leboratories
hove boen cerried on, 4s 2 result of the uncertainty of the scientific staff
cbout the outcome of these negotiations it becrme urgently desirsble for the
Institute to put the cmse for'a nationcl laboratory at Ock Ridge before the
Conmission, To this end, Dr, Graham 2nd Dr, Pollard succecded in getting en

- appointment with Dr. Fisk in Washington for Menday, Moy 5., They obtrined

a firm st-tement from hin to the effect thnt a basie rescarch progrrm, on the
prasent scale ng 2 nmindmum, would be corricd on at Clinton Laborntories and
thot the now opernting contraet must mske provision for this., Dr. Fisk also
indicated thot the Commissicn .expected the Institute fo.play an ever increas—
ing role in the cperctions at Clinton Laborntories, but thet the detailed
arresngenents could be worked out only after the beasis for the new operating
contrzet hed becn established, Dr, Grohmm and Dr, Pollard both felt that
this conference wns most satisfactory.

The Monsrmto Chemicel Comprny nccounced publiely on May 29 that it
would not renew its vresent contract with the fLtonde Energy Commission for
the operntion of Clinton Lzboratories, s a result, the relztionship of the
Institute tc the Clinton Lahoratories crmnot now be estrblished, end the
program which the Instituts has submitted to the Commission for approval

- under ity Letter Contract ¢onnot be acted upon until o new coperating contractor
e 1s selected,

The posibility of the operntion of this freility by the Institute was
gtudied and discussed at a special meeting of the Borrd of Directors which
wag cellied for the purpose by Dr. Gr-hem end wns held in ok Ridge on June

E f. 14, This mecting wos attended by a1l members of the Bonrd., In addition three

&dvisors who hsd been invitad to attend by Dr. Graham, John P, Ferris and
Floyd Recves of TVA, and E. P, Wigner, Director of Resenrch at Clinton
Leborstories, were present throughout the meeting ond prrticipated fully in
all discussions snd concwrred in the sctions tnken. The meeting wes edjourned
two hours for lunch but was otherwise in session fram 9:30 &M, to 7:00 P.M.

Material denling with Clinton Leborntories operations wes presented -
and discussed at the neeting, Requiremonts for such operations were carefully

g Studied in some deteil from the point of view of the various ways in which
3 the Institute night assurme resnonsibility for the conduct of a part or of all
g_.Qf these operations through n contr-et with the itosic Energy Commission.

As a result of these considerations, thosc present at the neeting were

"~ oble to reach completa agrecrnient on the follewing findings:

(n) That the operntion of Clinton Lebor-~tories hed becn recognized es

E. ™ Wtirate objective of the Onk Ridge Institute of Nuclenr Studies by the

Onk Ridge Confurence of Deeumber, 1945 ot which it wos formed: thot this
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objcetive 13 recorded in the minutes of thrt confercnce; and that this
objoctive wns reaffirmed in Fooruery, 1947 by tho Borrd of Directors of
the Corneraticn in its stoiocment to the Aturic Enerpy Commissicn entitled
#§rhere of Activity =nd Lbjecltives of the «ck Ridge Institute of Nuclerr

Studics.”

(b} That ncw that the Atonic Energy Commission is no longer cemmitted
to the present industrizl contractor for the continued oncration of Clinten
Leboratories, considerction by the Institute of the steps which it should
trke for the early cttainment of this ultimrte objective is necessary rnd

Droper.

(¢) Thnt, subject to certnin chrnges in the structure and ccemposition
of its Borrd of Dircctors, operntion of Clinton Laboratories by the Institute
is feasible and practicnble eond that such a course is in accordance with
the responsibility assumed by like =ssociations of universitics in other
regions for the operation of similar 2EC Laboratories,

Cn the basis of these findings, it was wanimously resoclved that the

‘Board of Directors of the Institute shall seek a contrnct with the Atomic

Energy Commission for the opeartion of Clinton Laboratorics., Cther resolu-
tions were passed recommending to the Council the adoption of amendments to
the by-lews to provide for a Board of Directors of such composition and

stability as would be appropriate for the adminstration of such a contract,

" The Atomic Energy Commission has been informed of these findings and actions,

-

STATUS OF INSTITUTE PROCRAM

Among other things the Letter Contract between the Institute and
the Commission directs the Institute to do all things necessary to accomp-
lish the following programs:

(a) To establish an sdministrative orgenization of the Institute
at Oak Ridge, Tennessee, and to administer and accomplish & progrem, evidenced
in writing, mutually cgreed upon by the Institute and the Commission, pur-~
suent to which selected gradunte stuuents from coopernting institutions can
complete thesis research for the degree of Doctor of Philoesophy, through
employment with Controctors at the Clinton Engineer Works, Ock Ridge, Tenn~

essee,

{b) To estabiish a program with Contractors, as approved by the
Commission, pursumt to whiéh staff members and research workers of cooperat~
ing institutions con errenge to participste, either at the Clinton Eangineer
Works or at their own institutions, in the research progrms of said Con-
trectors, '

(c) To conduct, in and with fnacilitics to be nrovided by the Com-
mission, at Oak Ridge, Tennessee, specisl training progroms, r~oproved by
the Commission and designed to provide scientific workers with training
and experience in the special techniques of research relating to the re-
senrch programs of the Commission. )

In order to accomplish this directive, steps hove been teoken to.
develop the genersl types of activiiy spceified in it in the form of de—
tailed progroms with approprinte budgetery provisions which, if opproved
by the Atamic Energy Commission, could be corried out under this contract,
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The status of each of these progrems is discussed under the appropriate
beading in the following. '

a, Graduzte Training Precgram

e

This program was conceived at the beginning of the movement for the
formation of the Institute at the Knoxville Conference of December 5, 1945
and the Cak Ridge Conference of December 28-29, 1945, In addition to the
primary objective of securing a National Laborztory in Cek Ridge devoted to
basic research and graduate education, these conferences were devoted to an
extensive study of the potentielities of Ok Ridge for advanced treining
at the last year doctorate and post doctorate levels, Another importent
ares of discussion centered sround the Yimmediate needs" for the provision
of opportunities for grrduate coursss and a complete doctorate program at
Cak Ridge in order to retain in Cak Ridge Leboratories capeble young scientists

"whose educction had been interrupted by the war., The Conference was urgent-~

1y requested by the Manhettan District »nd the operating contractors to
sponsor such a program and meke the necessary provisions for carrying it out,

At the reguest of the Confercence, the University cof Tennessee agreed to do

whatever it could to conduct such a graduste progrszm at Cok Ridge as a branch
of its Graduate School, The representatives of other universities agreed to
loan Yo the University of Tennessee any of their foculty copable of giving

. grnduate courses who could possibly be spared in order to assist in meet-

ing the heavy demands imposed by this progrem,

With these early condiderations cs a background, the Greduate Train-~
ing Progrem of the Institute has slowly evolved, R number of early propeosals
have been studied by scientific personnel at Ok Ridge, by Manhattan District
rnd, later, Atomic Energy Commission personnel, end by the facultizs of
member universities. Out of these studies many features have been clarified
ond perfected and the generrl character of a workoble and satisfactory plan
has emerged, This plen has now becn prevared in the ferm of a Meror-ndum
of Understanding, Port I ( the second part will provide for the progrem
under b below) which, in accordsnce with the provisions of our Letter

" Contrrnct with the Commission, is to be accepted by the Oesk Ridge operating

contractors end the Institute and finally epproved by the Atomic Energy
Commission, A& covy of this Memorandum of Understanding in its present

form is attached to this report as Appendix I. It is believed thrt essentieal
agreement on it has now becn reached by 211 porties, and thet finsl negotictien
of the ngrecment mey be cxpected scon.

The program estoblished by this Memorandum of Understending is in two
distinct parts’zcceording to the distinction estesblished at the original
conferences, The first pert is covered by sections 1 through 13 in the
Memorandur of Understaonding and established the nrocedure by which the res
senrch facilitics at Cak Ridgs can b employed for 7h. D, thesis research
by eny univorsity which ngraves to pvarticipete in the orogrem,

The sccond vart is ostablishad in section 14 of the Memorandum of
Underst-nding =rd consists in »lacing the "immediate necds" orogrem of the
original confervnce on on aponronriaste and satisfrctory bnsis, Since that
conference, the University of Tiunnessee has been conducting grrduste courses
at night ond on Saturdeys in aveilerble rooms in the Ocdc Ridge High School,
Mtheough the tcaching has been done by reguler members of the gradunte
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faculty with the renk of &ssociate Professor or Professor as a part or,in most
- cases, all of their regular teaching load, the makeshift character of the

. facilities, the lack of library, faculty offices, student conferences, and
grzduate seminars has prevented the program from supplying an adequate
graduate school experience for the students enrolled in it.

In January 1947 the University of Tennessce requested through Pres-
ident Grahem the assistance of the Institute in securing adequate fecilities
in Qak Ridge for the conduct of this progrsm, This request was approved
by the Board of Directors at its first meeting in Februnry, As a result
this progrem has been incorporated as a part of the Graduate Training Progrem
of the Institute and provisions for housing and condueting it in a suitoble
end adequate froshion heve been included 2s a nart of the Institute!s total
requirement for a building and freilities in the program dhich it has sub-
ritted to the Atomic Energy Commission,

If these facilities ore provided by the Commission, it will be possible
for the Institute to conduct at Cak Ridpge through the University of Tennessee
a full gredunte progrom which will provide most of the atmosphere and in-
‘direct benefits of on-campus graduste progroms in universities, This will,
of course, prove of great buncfit to Cak Ridge laboratories in the rentention
of copable young scientific personnel and in the full development of the
capabilities of such personnel,

B

b, Research Prrticination Progrem

The arrengements for cooperation in resesrch between universities and
Cek Ridge l-boratories suthorized under parrgroph 1 b of our Contract with
the Commission hzove not been studicd or developed teo on extent comparable
with those of the Graduste Troining Program, & mumber of errmngements of this
type have, however, been handled informally by the Institute ond a pre-
liminary draft of ~n oversll program to estnblish the mecheonies of such '
arrmngements has been prepared. A copy of this preliminory draft is attached
to this report ns Aprendix II. After extensive study ond revision it is
proposed thnt this progrom be established in the form of a Memorcndum of
Understanding, Part II, '

4 number of arrangoments of this type have boen or arc being serviced
by the Institutc on en informal basis, 2mong thoem are the following,

e it iRl i Sl SSRGS R e

drraongements have becn eompleted to have Dr, Froneis K. Trlbott of
: the Cotholie University spond this summcr deing resecrch in the Physics
i 1 Division of Clinton Loboratorics through temporary ennloyment by Monsanto
Chemical Compony,

o 1 Ce by an
B

arrongements were made partly thirough the Institute on behalf of Dr.
Newton Underwood of Vonderbilt University for interviows with several de-
partments ot Onk Ridge concoerning employmeint during o one yesr leave of
nbsence from V-nderbilt. Dr, Underwood, will do resenrch in the ¥K-25
laboratories 25 an employce of Carbide ﬁnd Carbon Chuemicals Corporation for
one yeor beginning September 1, 1947.

Similar arrengements were initiated for Profussor Robert L. Allen
of Georgin School of Technology for employment in Cak Ridge this surmer, £n
interview was erronged for Nr, Allen with the Power Pile Division of Clinton
L&borptoyles Hoyever, this interview oceurzd on the dry on which Monsanto

6
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ennounced its withdrawel and it wos not possible as o result to complete the
desired arrnngements for him,

& proposcl for a sub-contract with Clinton Laboratorics for o rosearch
progrem on beta ray spectra ot Vandurbilt University was submitted with the
Institute's recommendation to the Atomic Encrgy Commission, #Although approved
in principle by the Ccrmission, action on it is being withheld until Clinton
Laboratories operntions have been trensferred to the future contractor,

R provosal for a sub-contract or resesrch participation contract
with Clinton Laboratories for resesrch programs on element 43 and on the
perparation of carbon 14 labeled orgonic compounds in the University of
Tennessee Chemistry Department is similarly being withheld until this con~
tract tronsfer has been accomplished,

Like action has been tnken on o request for assistsmnce by the In-
stitute in the negotirtion of n Clinton Laborstories sub-contract for
cyclotron research at the University of Illinois, In this cose pssistonce
has also been rendered in preliminary steos for the eventual purchase of
tritium gos from the Commission, " ST .

Finally eight requests from students in universities or colleges of
the region for assistonce in finding emplovment in Ork Ridge Laboratories
have been handled by the Institute, Severnsl have already resulted in such

- employment., .

¢. Isotope Trocer Technique School

Cne of the possible special training programs auwthorized by this.
section of the letter Contrsct vhich mzy be conducted by the Institute is
a School in Radioisotope TracerTechnigues, Such a school was considered and
authorized by the Board of Directors ot its first meeting, A detriled -
proposal for this program wos submitted with the rest of ocur contract pro-
grem to the Atomic Energy Conmission. A copy of this propesal is attached
to this report as ?ppendix III. This plan wes develcepsed in rosponse to a
large number of reguests for this type of service which the Institute had
received. - £ deteiled budgot for equipmont, staff, and moterisls together
with building spece requirements was included in the progrem submitted to
the Commission,
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BUSINESS fND ADMINISTR.TIVE MATTERS

The Board deeided ot its first mecting to request half of the
ennual contribution of $5,000 to cover tho period Jonunry 1 to June 30,
1947 from ench of the fourtcen membor universities. Twelve of them have
m~do the requested poyment of $2,500 so thot §30,000 hns buen received to -
datc,

in 2udit has been mede of the funds of the Executive Committee, and
the Treasurer hrs refunded the bolenece {$557.50) to the origincl contributors,
£ report te rll contributors ond delegates to the December 27--29 Cok Ridge
Conferunce is being prepared, Vhen this is completed the Exceutive Committec
will be dissolved,
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A1l accounting systems end procedures necessery to the conduct of the
rusiness of the Institute and the securing of reimbursement under the AEC
Letter Contract with the Ccmmission have been put into omeration,

; Comnensaticns of the Administrative Assistent and the Ceneral

* Secretery are reimbtursable under the contract, Cffice supplies, when possible,
.. are requisitioned directly from #EC stocks, Cffice expense, postage, and

' travel expense rs azuthorized by the Contracting Officer are reimbursed by

. 250 under the Contrect,

Public Liability (coverasge #50,000 per person and $100,000 per
eccident) and Workmen's Compensation (coverage $10,0C0 per person) policies
» heve been secured.

A financial stotement is stitached to the report covering the period
= ending June 30, 1947,

VAMDERBILT ISCQTOPE ST POUTUM

As enthorized by the Board ot its first meeting, the Institute was

* eo~sponsor with Clinton Leborateries of & five~day symposium on clinical .
- ond trecer uses of radioisotopes which was conducted by Veanderbilt University
fpril 21-25, at the Medicrl School in Nasinville, There were ejighliy-six
registrants including the spenkers at this symposium, It has been widely
.ecclaimed as highly successful offair,

RELATIONSHIP WITH THE TENNESIEE VALIEY LUTHORITY

. The TVA wzs represented on the Executive Committee snd participeted
actively in much of its work. The Provosal for the formation of the Inst-
tute which was submitted to the Manhatton District in .tugust 1946 was
~based to a very large extent on a drnft prepored by TVA. DMoreover, the
TVL provided all of the legal ossistonce required by the Executive Committee
in the preparation of proposcls, the Cherter of Incorperation, by=laws nd
ontrret drafts,

: With the dissolution of the Executive Committee, the TVR lost its

s representation in the Institute ond it became desirable to seek some other

W&y to meintain contnets between the two organizations, To this end the

BO&T@ zb its first meeting resolved that it would lock with favor on enter~
.ing into a contract with the Tenncssee Volley Authority for sdvisery and coms -
Syltative service to the Institute,

- Cn the bnsis of this action the problem w~s investignted ~nd it wns
*found that no strictly contrnctunl agrecments were involved but that a formnal
ocument defining end estrblishing the arces of mutual interest and essist-
2nce boetween the two orgenization wns desirable. In order to accomplish

3?15 end, the Institute ond the TV? cooperated in. the preparation of a

Taft of o Nemorandum of Understending between the two parties. This draft
;iziiread to th§ Board at its second mecting and was oporoved for final negot-
S UOB by Pregldegt Grahaom ond the TVA., 7©inel exccution of this Memorandum
o1 nderstandlng is cxpocted soon.,
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MEMCRAFDUM OF UNDERSTAWDING, PART I
SETWEEN
THE OAK RIDGE INSTITUTE OF NUCLEAR 3TUDIES
AlD
THE MOFSAFTO CHEMICAL COMPANY (For Clinton laboratories)
AYD

THE CARBIDE AMD CARBCH CHEMICALS CORPCRATION
(For X-25 and Y-12)

This Memorandum of Understanding, Part I, is made and entered
~into this | _First day of _ July , 1947, for the purpose of establish-
ing a Greduste Training Program of the Oak Ridge Institute of Muclear
- Studies. (heresinafter referred to as the "Institute’) at Oak Ridge, Ten-
nessee, with the object of utilizing in the docltoral training urograms
of existing graduate schocls the unique facilities, both of equipment
and staff, for graduate research and imstruction in nuclear and related
sciences winich are available at the Clinton FEngineer Works (CEW) in-
stallations being operated for the United Staies Atomic Energy Commis—
~silon by the Monsanto Cherical Company and the Carbide and Carbon Chem-
icals Corvoration {(hereinaflter referred to as Yoperating contractors'),

XL, Date of Initiation of the Program,

. The Graduate Training Program set forth in this Nemorandum of
Uhderstanding, including the supplementary program for regular employees
of CEW contractors defined in section 14, will be put into effect for
the acadenmic year 1947-48, beginning in September, 1947.

2. Scove of the Graduate Training Progre

' The program is open to any approved graduate school in the United
SFates,WhiCh grants the Ph. D, or ecuivalcent degrec in any one of the
flglds - Fhysics, Mathematics, Chomistry, Biology, and Engineering - and
Which agrees to participate in it on the basis set forth in the follow—
ing. Such a miversity will be knovm as a ‘'participating uwniversity.®

KA The progrsm is limited to the performence of thesis resecarch lcad-
ing to the Fh, D, degrue and such srecial coursces and serinnrs dircctly

' rgla?Cd'to this reserrch as may be available at CEY Laboraterics or the
iﬁzilﬁute. An essontial requircment for oligibility to the program is
tha E;g?e the succcas?ul comﬁlotlog b the stulent at his University of
- i¢ courss reguiremcnts for the dogroc,

The program is not oncn to candidates for the Master's degree.

The program is designed for regular graduate students cnroiled in

partici : A - . SO -
s-Participating universitics and it in no vay iimits or affects the ar-




-

rangomaits vhich hove teen, or oo har-ky made for the graduate train-
ing of regular cmployoos of CEVW eontractors. Sueh a rrangements are sot
. forth in the supplementary 2 gracment for such arsloyocs in scetion 14
of this agrcement.

The Institute will grant‘no acodemic Gepgrios in its own right,

_ In all mattors of mumtual intorost to participating universitics
and the operzting contradters, the Tnstitute willact os liaison capacity.,

3. gggdomiq_ﬁﬁ&ndﬁrds

This progrem will be conductcd and administorsd by a rasident
staff sclectod Yy the Exccutive Dircetor of the Institute end approved
by its Board of Direcctors. This stoff will 2 szist the Exccutive Direc-
tor in the discharce of thc obligations of the Institute to. participat-
ing universitics ond CEY Laboratorics for the propor conduct of the
graduate study program,

The Institutc assumes responsibility o participatirg wiversitics '
fof tho quality of work porformed in this program, for the maintenanco
of adeguate ncndomic standnrds indl aspeoets of grodunte training at Oak
Ridge, and for kecping cach participating groadunte school informed of
21l Gevelopments rolovent to tac gronting of a degree 1o one of their
candidates prior tomprovel of his program or of changes in it,

Anv spoeial or advanced coursos offered dircetly by the Institute
at Oak Ridge or givon under Institute supcrvision by an oporating con-
tractor, or othor agency, will be conducted in cccordimes with recognized
academic stondards nnd the Institute will arrange for thc granting of
g?aduate credit through an xisting university for the suzcossful comple-
tion of such courses. )

L. Staff

The Graducte Troining Program will be conducted by o resident
staff consisting of (2) any strff members vho mey in the future be em-
ployed by, 'nd hold ~cademic rank in, the Institute, (b) the "Resi-
dent University Steff," ond (¢) tho "Rescnrch Associntes of the Onk
._Eldgc Institute of Hucler Studies."

B It is anticipnted thet the Institute mey find it nccessary to
cmploy o small graducte foculty corpetont to conduct more advancod
ﬂ?h3533 of doctoral vrogrnms, in orcer bto supploment the course offer-
‘ings of its member institutions so that doctornl progroms cin be in-
.}tlztcd in them. M-mbers of such~ {ceulty would cnrry 2n academic rank
i A0 the Instituto and would be List-d ns Institute freulty in ony an-

. mouncerent of this progrom.

— The sccond groun will includc university faculty who have been
o ;,€1~°Cd on leavs by their universitics for cmployment ~t a CEW Lobora-
:;3 :ssgrgs or Otherisc'madc available to it in suipert of the intorest of
_Such universities in the dovclopment of this progrom. They will be
L o B i
o
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BECd separntely wnder the heading "Resident University Staff* in any
lnn uncements of the Imstitute!s nrogrom nnd the nhre, universilty As-




sociation, and acedemic title of esch individual will be given in such
¢ listing.

The third group will consist of rogular menmbers of the scientific
steffs  of the CEW Laborntories and will be chosen in consultation witn,
end subject to the approvel of, the Director srd Division Dircctors of
the Isboratory comcerned. Thoy will be &poointed to the vosition of
Besearch Associnte of the Institute by its Borrd of Direvctors. Initial-~
1y the number of Resenrch Associntes will be smell but this number will
£ be expended as the progrrm develops. The Resecrch Associates of the Institute
k5 1ill be listed as such in =ny bulletins or anmnouncements issued by the
E Institute concerning this progrem.

5. Security

The thesis rescrrch performed under the auspices of the Institute
in this progrem will in genercl be concurncd only with declassified or de-
elxssifisble prebiems, However, ths Institute is oropered to moke speeiel
errengements for classified theses when they mre desired by the porticipating
gr-Cunte school or arc roguired by unanticinnted develouments in the oprogress
cf specific rcsenrch projects, -

In mny cosc, the Institute wiil observe in nll aspects of its program
all npplicsble government security regairtions. In particuler, nll students
Ploced in the progrom, rugnréless of the classification of their resecrceh,
must obtrin the ususl security clecyrrnee ~nd this slsco cpplies to Institute
- €r university siaff mombers directly involwved in supervising or essisting
s Sugh students 2t OEW Lobor-torics,

&, Institute Fcllowsnions

: Students whe sre condidatcs for doctoral degrees in porticipnting
universities end nre emnloyed by & CEW Ceniractor for the purpose of per-
forming their thesis resesrch under the nuspices of the Institute will be
. Xnown as "Groduste Fellows of the Cnk Ridge Imstitute of Nuclesr Studies®,
.;T§GY_Uillhbe emploved by the Coptrretor os "Student Emoloyees" to dis-
tinguish them from regulrr employous.

The minirum nuber of Institute Fellowshins available for this
progrem for 1947-48, will be sixteen ~t the Clinton Leaboratories (five in
- Dhysics, threc in chemistry, five in biology, ond thrze in enginzering), and
g the corrcspeonding minimum numbers st E-25 and ¥-12 will be five coch, The
~ ofereting contrretors cgrec to meake provision for a lenst these numbers
of student erployecs unless circumsbt~oncas beyond their contral prevent them
fron doing so.

i Studont emoloyees will receive cormensation from the company employ—
10g then nt the rote of $230.00 per menth initinlly rnd will be subject to
ﬁornnl solrry incrcerscs ot the end of the first yeor, The classification of
Student Ermployee ~nd the sal~ry rrnge cssocinted with it will be subject
to rporovay by the Atemic Znuerey Cormrissicen,

Sr Traveling cxponses of student emoloyees nnd of their fomilies,
-Uloigg’ covering travel to Ok Ridge incident to their bocuming on-
X *nd return ot the terminction of their emnloynent will be peid

3




by the Gontroctor under the stoandard arrnngement used by the Company
in such c¢asces,

Ay rogulor cnpleoyees who arce participating in the speeial
~dunte pregran sot £rth in Scetien 14 of this Memorandum of the Un-
stouding will, upon successful completion of ocunlifying examinaticns

the Ph.D, degrco, be pormitted to participate fully in the progrom
cribed hore for Institute Fellews oxcept thot

9
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{1} +the proccdure for appliention nnd sclection set forth
here in szctions 7 and 8 will not apply to them, and

(2) their regular Company saolary will not be affected cor
cltered as a rosult of the salory fixed above fer
studcnt cmrleyccs.

7. An-licnt on for Tnstitite Fellewships.

Arzliention for Institutc Fellewships will be rade only by the
DBean nf tho Graduate School of a participating university en printed
forne provided feor the purpase by the Exccutive Dircetor, Such applien-
tisns will bo made on behelf of enndidatos for the Ph.D, dugree in the
Graduzto Schiool ¢f vhich he is the Deocn for students in physics, chem-
istry, biclcgy, mothematics, or cnginciring whe have completed, or who
he cxpeets will suceessfully complete 2ll fvrmal course requirements for
the dogree pricr %o the Gnto scb for £illing the fcllewship for which
arplication is being node,

a3

8, Salioetion of Institute Follows,

The Execntive Dircetar of the Institute will appoint a "Cone
nitice on Adnissions' for Clinten Laborateories and o sinilar comnittec
for X-25 and ¥-12 combinced, '

At Ieonst balf of the mombership of crch committeoe will consist
¢f Resenrch Associntos frem the L-boratery concerncd and the romainder
vill ccneist of Rescorch Associntes from othor laberatorios whon sccurity
clecrcncos permit and of Residont University Staff ~nd Instituts Paculty
Lsacelntod with the loboratory conccrncd., The Bxwecutive Dircctor will
b en ex officie merbor of coch earmittee,

Tho Execcutive Dirceter will submit o1l arspliecaticns which he has
Toeoived to the aprrovrinte comniitoo whonover any cponings for Institute
Foellcwshirs arc to be £illed., The Cormittoc on Admissions will review

Y
the applicaticns mnd scleet frem then these which it annroves for accep-
tance, This sclecticn will ba mede on the basis of schelastic achicve-
moent ~nd rosenrch nbility, the needs of the resenrch progron of the CEW
Laborstory invelv:id, nnd eensideraticns of sorvices to the widest possible
Broud of universitics, If the conmitice Jesiresto oppreve mere appli-~.
C?nts thn the nuber of oxisting voemneics pormit, it mey ask the
Direcer of Rosomrch of the Inboratery invelved te nect with 1t to dis-
Cuss the possibility or advisnbility ~f making speciol arrcngements for
2dditi-nal Fellowships in that laboratery,

4
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After this selecticp hirs been mede, the epplications apnroved by
£ the Carmmittee on A4kissi ms zre tronsmitted by the ESxecutive Director to
i the Director of Research of the Labeorstory involved, Subject to his ap~
provel of the apnliconts, he will submit them to hia emwloyment office
Cwita 1 fomel reguest for the employment of the individuel apnlicants
25 student enployees, AJl negotiations concerning their enmploywent
will be corried on entirely between the cmploynent office and the in-
Civicurls concernad in the usual wey. If for any reason, such as
Trilure of secuvity clesrsnce, a candidate is not employed, another
'&'D” ved zppiicint may be selected rnd submitted for employrment in
2 ranner outlined above, The emnloment office will keep the mx-
ecutive Dirsctor inforrmed on the status of these negotiations so that
2inble netien ray be teaken by him in informing the vorious Graduste
Derns of the stztus of their applications,

Q, Hoture of Graduste Study Prozrom

The Irstitute Tellows will hawve no rcgulsr duties at the CEW

~ Ieborstory in which they are emploved beyond these invelved in the per-
formance of their thesis research, but in ~11 other respects these stu-
dent enplopess will be subjzet to the s-me rules, r"gll tlons, and
fﬁSuflCuluﬂS as regular employees of the Contrsetor,

: The szlecti ion cf rescarch groblems for Institute Fellows will be

;mﬂde en the bnsis of the gencrsl policy of confining this progrom to re-

senrch requiring thL SpuC"ﬁl or unique freilitics ot CEW for its perfer—

=Dence,  Such problems must be consistent with the sporoved rescsearch pro-

e ETr0 of the Jontrnctor imvolved, As nreviously 1ndlcﬂtud problams will

o AD general be chosen from Qecl ssificd or declessifi-ble porticns of the
RiTesesrch wrozrmn,

The . Eroeutive Doreebor will anpoint certcin members of the Insti-
tute . Staff to moet with him in & confurence with vnch now Tnstitute
.Fbllow and his Division Dirccior or Sunervisor for the purvese of moking
Gals SdlL"tlon of o suit-ble resecrch problem,

2 Ater s~tisfretory seluzetion of 2 roserrch problem has been
e E~d° for =n Institute Tuilow, the Executive Dircetor will appoint, with
odvicas nnd consent of thg Dircetor of the- Division to which the
?1+0w has teen wasigned, » Grrdunte Commdtiec of three members, This Com-
ﬁlti&? vill rdvise tho Fullow on his resecrch ond gredunte study while in
dgs, bo resnomsibl: to the Institute rnd to his Grrducte School
_*ity of his work, ond will constitute a portion of his exrmin-
6 the torrmin-tien of his Fellowship, The Chedrmen of this Cam~
B~ orezidint st-ff menber of the Institute as defined in
2ruof,  The szcond mombor need not e on Institute stoff mem—
mst % nonemnmnent steff morber of the lsborstory and be close~
SOCluth with the dircetion of the rvge'rch nerformed by the Follow,

E;TThu third rerber will be nored by the Desn of the Groduate School
1d nch the Tellow is crroiled and will in general bo a momber of the
uste faculty of thet school.

InStluut Fellows will he oxmcctad to attend their Division 3eminnrs

.Such chur Speeisl suorincra or Tr-ining Scheol courses ns their grnde-

w5
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xc co—ittee oy dircet, subject to eny fixed limitations on such
setivitics ns mny or. v i1 in tho prrticulrr laborntory concermned, ond
Tthe reguircment iani ~ttondonee ot sueh seminni's mnd courscd shﬁll
;ih o orst reducce thoe tL O Luvoted to the norformrmec of their rgsigned
nrch below n rinimur of thirty-six hours per weck,

10, Doeminstions

£n coupletion of his rescerch at Ock Ridge, ench Institute Fellow
11 be ruguired to trke ap orl or orcl rnd written ox-rination on his
thesis roscorch ond reloted brekground motericl end allicd subject motter,

+J“” This cxcrination will censtitute the basis for rocommending the

cptrnee of the student's thesis by the grrducte schoel gronting the
grec Stich rocoriendrtions will be formulrted by the exormining body

~ft.r the ex-rinotion rnd trrmsmitted to the Dern of the Greduste School

Cad e

3Ty UrltlﬁU by the Dxecutive Director.

The ﬁnrﬂer“’ bedy will be the T'ollow's Gr-cdunte Cormitiee os
seribed in the precoecding scetion plus one additicnel foculty member
neeed by the Deon. mnd cope edditional Insuitute st~ff nmenber from the
leborsiorr conesrned, Any Institute st~ff nember or staff members of
g ibe University oy nttond ond porticinate fully in these excuinctdons.
{beersméy"tthd only by invitrtion of the Executive Dircetor., The
versity grontipg the degree will be expected to sond those of its
f?cuAty who nre merbors of thu student's ex-mining body to Ock Ridge
or Tais cxmmination, Yhen requested to do so by the university, the
Institnte wili endenver te reimburse the university for o part or all
qf;the traveling exponscs incurred by its morbers in nattending such ex-
Tinations,

- These exrmiuntions will, in genercl, be non-classified and will
cover only declassificd or unclassificd natorinl, In speccial ceses of
clﬂss*fled theses, these cx~iinotions will, of course, he erlssified =lso,
In these coses faculty roerboers from the institution grenting the degrce
..“cen participrte in the ex~rinsticn only if the ususl sccurity clersrance
Gt be obtrined for thcn ond other spplict ble sccurity measures are cot,
“Tkﬁ.ﬁxachulve_Director will nssist the participating unlvar31t1es 1n
-Ieeting those recuirements in such cases.

. It is considired to be n vitzl clement in the success of this

Yrosron to hove the particinoting urniversities ond grrdunte schools sub-

_tltute this ex~rminction nt Crk Ridge for the usual final examination

v at ths vnive rsitr, In view of the oppertunity which each wniversity

Bos in thig orogram to oxrmine its students on nll mntters except the

+~f§251s prior to their ﬂuoolnthent rn3 Institute Fellows, such an arronge-

zent doos rot asuear to be unre~soncble. It is hooed that universities

g.rtlclnatlrg in the progrom will find it possible to medify their
octerate rnqulLbLunta to the smell extent necessery to conform with

th-s 33“00&..(1

11, Publication

= Ary resenrch comnluted by an Institute Fellow nt o CEW Laboratory
W1 first bo wr: tten LD ~nd issted, subject to the "pproval of the

= Director of the Lobora tory, ~8 o progoct'report of that Leboratory in
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 the usunl prnner for rosenrch contributions from Atenic Ernergy Conr
7. risaion Loberstorics,

Such roperts, when unclassificd or declassified, uay be sub-
sd in whole or in port for publicntion in any eppropriaste scientific
nel or other outlet if the urdversity with which the student is
sfitinted sooroves. Sueh publicoticns will show the affilistion of the
studont as:

_University, , end Clinton Leboratories, Cak Ridge, Tcnn,,

Urniversity, , ord K=25 I.-bor-tory, Csk Ridge, Tenn.,
Iniversity, , and Y-12 Laboratory, Onk Ridge, Temn.,

togother wita o footnote explrining that the work was perforped while

the ~uthor wes o Crrduste Fellow of the Qak Ridge Institute of Nuelenr
tucics ~nd that tho Leboratory is cpernted for the United Strtes
sarie Tnergy Conmission by Conpany.

Susn roncrts oy ~lso be subnitted, either ns such or in revised
forn, as a thesis in prrticl fLlfillnent of the requircrents of the
university with widich the student is affilint.=d for the degree of Doctor
~of Philosouny, The Institute will ccomerate witn the university to in-
sure that its suecicl requirenents for the form or charncter of Ph. D.
‘theses ore met in the moterial subnitted to it by on Institute Fellow,

. Clessificd thesos noy be nccopted on beh~lf of tho University by
the condidate's exeniping buody, provided a1l mermbers of this body have

obtrincd socurity cleor-nee fron the Atanic ¥rergy Coairission, Conics
of‘such glossificd thescs uny pe doncsitod with the Institute ns cus—
todion during such periced ns they remain clnssified or they ney be de~
cposited under senl with the Uriversity if it hes anoroved facilities
-for handling classificd mnterial,

_ As sircady indiecrted, tho Institute will dssue n printed an-
Oncenent cescribing the progrom as soon as this Menorrndum of Undor-
BP:;*“-C-}-”Ig hes buen exscuted by the srrties invelved, This amcuncenent
Wl B3 cirouloted to 211 greduate schools which offer doctorel programs
i?lcnc or mere of the ficlas of dnterest,

: ., n ~Glition te information on resident stroff, proccdures for
ooliention erd rdrisaion, doscripticn of the Fallowships, oxamination
U?cc:dg:es, cete,, this ~micuncerient will contein o description of op-
pgrtPnltias fer reserreh end grodunte study in the voricus fields which
,;§9;9¥f0rcd 2% Slinton Inpgincer Works, The Dircetors of the vorious

% visions rid Leberoiories will assist in the preparation of non-class—
~i{iﬂé?natorinl suit~bloe for this purpesc,

e EALCHE IR, LIPS . .
-7 4rELs rancurcerent will nlso urge erch groduntie school to notify \

ithoffngltutf rg frr in ~dvonse ns pessible of its intenticn to nako ap-
_Tgszﬁtffi a? Institute TFellowship f?r a given atudent in order that
'ﬁid;é E:; et OTTIRES fcrvcgrrcsPonucnce or ~ cenfercnce between the
- Sdge Le arztory and the Uriversity Departmont concerned for cdvice

7
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12, Tenurge of Felliowships

Institute Followships will bo granted snly for pericds of cne yeor
¥ subjoet to renewnl at the end of the first year.

At the on” of the first yoar the recerd ~nd achicvement cof each
Testitute Fellew will be roviewed by his Gracunte Cemnittee which will
¥ mocormond the ronewnl or terminaticf of his Felleowship. Fellowships
will bo ronewsd by the Exceutive Director of the Institute with the ap-
froval of the Dirceter of tho I~brratery. If rcnewal is net justified,
=tha Dirceter of the lahcrats ;v concerned mey at his discretien either

“3tiate terminaticn procodures for the stutent cr transfor him frem
the stotus of stu'ont cmpleyse to that of regular cmpleyee,

57 Reprrmeniati-n to the company for wage increeses feor Fellows
2 whese anncintneats are ronewed for tho scernd year will be initiated

by the Divisirn Dirccter cznecorned o ftoer censuliaticn with the Fel-

In gonernl, onch Fellowsculd plan on twe yoars for the cemple-
tien of his thesis rescerch, In cxeopticnal coscs in which moere time is
required, the Felloyship moy te ronowsd for a third year but in In case
‘2111 the tenure of o Folleowship oxcesd three yerrs.

Y. Sunplenont-ry Asveencnt for Rermler Enplovees of Opcrating

Gentroexers

ol The Grodunte Training Frogranm sct forth in the Jorogeing os-
t§blishés arrangononts £-r Jretorate werk which are primerily applicable
tC;Upiversity stuontswho are nct now emnleyed by an operating ecntracter,
_1%9 purpoae of this swenlonentry ~groersnt is toestnblish crrongements
t@?cugh which rigular empleyess of thz contractoers can cerplete the re-
Quirencnts fer the Th, D. derres threugh the gradu~te training freilitics
£0f, the Institute in Onk Ridge, withcut termin~ting their employment with

2c contractor, '

A. Eoployeos Whe Hewve Net Coppleted A Mejor Poritien of the Gourse
Beguirononts for the Ph,D. Deiree

L Repdlor cimleyccs «f nn cpernting e~ntractar whe wish to undortake
Eegran of stw'y ioncing te the PhuD, derrec dn rhysies, chemistry,
FEcnﬂtics, er birlegy, or t: the Mastor!s depree in cnpinecring con do
Ahrovgh an arsenrsorent vhich the Institutce has made with the Univer-
81ty cf Tonnesseoc, : '

=" . The necessary crurses will be offcore? by the University of Tennegs

-In Cok Ridge, confucted by reguler morbers ¢f the university's

=Erecunte Faculty and will erry standard residence grafunts ere”it, The

ey 503 will be cenfucted in n suitable building in Oak Ridge to be

s enDplied to the Institute by the Atcrmic Enorgy Cormissicn and adequate-
eqmippel with c¢lass rocum, laberntory, an® librory facilities,

5 To be eligible fr the mrurrsm an crpleyce must obtain the ap-
o cf h%s ermloyer and must beoeeontabls to the University of Ten-
@, Thé anprrval ef e conloyor will be trensnittot in writing to

¢
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the Exscutive Dircetor of the Institute prior to the date for course

i registration set by the University, No students will be registered for

Y. courses under the progrom unless such annroval hos beon obtnined for

. toem, After this registraticn the Institute will supply each employer .
with a 1list of his cmoloyees registersd by the University in this program
4 of the coursz lozd for which each employes registered.

; Students rcgistering for cne course of three credit hours moy be
required to reduce their normel work week fram 40 to 36 hours with an
sttendent reduction in their selary to 90% of the nominsal emount. Classes
will be scheduled for them on Tuesday and Saturdcy mornings {or such times
¢.a3 may be muetunlly sgreed upon by the parties to this Memorandum of Under-

tanding), They wiil be excused from work for four hours on Tuesday morning
£ (or such other tine as may be agreed upon above).

Students registering for two courses of six credit hours will, in

m zitendrnt reduction in their salary to 75% of the nominel amount. Classes
will be scheduled for them on Mondey nnd Fridey mornings =s well as on Tuesds
end Seturdsyr mornings {cr such other times es mey be mutuelly agreed upon by the
pertics to this terorandun of Understanding)., They will be excused from work

i far fiur hours on Tues?ny morning and for three hours on Monday and Friday

; lio student moy register for more then six credit hours at any one time
vhile in the erpley of =n opercting contrrctor,

i} It is cxvected of students toking gredunte course work in this program
ctbot they meintrin an nvernge grede of B or better for all courses and that
they will howve prssed their oralirinary excminations not later than three yeers
AT the date of thoeir odnissicn to the progrom,

: Each student vhose grrdunte work in this progrrm has been satisfactory
vill, thrsc months nricr to the date scheduled for his preliminery exemination
fCT;the docterste be gronted o leave of absence of three menths by the Compeny
eZplcoying hin, During this period he will devote himself to full time study
-Hreperatien for his examinotions, : S

. Clzss schodules, registr-tion fecs, grade reports, and similor matters
“Q%l be determincd by the University of Tennessee., Students may apply to the
U?;?ersity for Grodurte Assistontships crrrying remission of fees during the
p°?}Cd'°f part tire cmmleyment and for Grrdunte Fellowships providing financial
235lstence in the three month period during which thoy are on leave from their
Compeony, ) -

éfi Stulents who have successfully nnssed their preliminary exonin-
wLOns will ~utopetically becene eligible for the vregreoms set feorth in

sbhas P . . . o
Subscetion B pelew, Upen sucecssful completicon of the remeinder of their

9
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studies under this program, the University of Tennessee will grant them
. the Cegree for wihich they have been werking.

B, Zmployees who have completed 11, or nearly all, of the formel
course requirements for the Ph,D. degree,

Any emoloyee who hes, prior to his employment, completed all formal
cours2 recuirements for the Ph, D, degree may, with the approval of his
erploying Company, meXe arrangerments with his uriversity to ccmplete his
thesis research and other roquirements for the cegree through the organization
and plan outlined in the preceding sections for Institute Fellows.,

- Such arvengements do not inveolve eopolication and selection for en
i-InstitutefFéllowship(&s in scetions 7 znd 8) but require only that the Deean of
- the Grzduate School of the University involved 2gree to the completion of

the recuirements for the degrec through the organization and plan set up in
the foregoing for Institute Fellows., The compensation for such employees may
*.baexrenged by their employer withouv regard to the selary egreed upon for
Institute Fellows.

. Emnloyews who have completed nearly 211 of the course requirements for
their degree mey, with the approval of their employer, arrange with their
wniversity to trke the remainder at Oak Ridge with the Uriversity of Temn-
€ssce, They will then be permitted to take a three month leave of sbsence to
TOFUIn to their university for the purpose of taking their preliminary examin-
ioms,

. 1N VITEESS WEZREQF, the parties hove crused this Memorandum of Under-
Etand1§g to be executed by their authorized representotives as of the dey end
or first above written, and approved for each of them by the Atomic Energy

: OAK RIDGE INSTITUTE OF KUCLEAR STUDIES, INC,

BY,

Seeretrry President

MORSANTC CHEMICAL CCMPANY

BY

*itle) (Title)
CARBIDE & CARBON CHEiICAL.CORPORATION

, BY,
. (Title) (Title)




(Title)
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v.. , First Draft 6 =1 = 47
T 1 2

\t'ﬂ"-'-‘%‘\ He i
=" PRCPOSED RESEARCH PARTICIPATICH PROGRA:
':’ =9 .‘
: ‘fonx RIDGE IHSTITUTE OF

WUCLEAR STUDIES, INC.

0 pnrnose of the Research Participation I

Progrsm of the Cak Ridge
Nuclear Studies is to establish arrangements through which
rssand Ieseqrch workers in universities =nd other research and

stitutlons cenp participate, either at the Clinton Engineer

’h& at their own institutions, in the research end development
tha ooeratlng contrectors at CEW,
J}g!',a-

1

iﬁ thn case of srrengements for direct contracts or agreements
tkgqunivars1ty or institutions and the United Stotes Atomic Energy

: éEG), which the Institute will confine to the Commission's re-
"’%Ecgrﬁm will be open to any

quelified university or other re-
g_svﬂﬁoument instituticn in the United States without geographical
3 ' ‘imitaiions.

aspect of the proocsed progrem is the formulation of detailed
§g:for placing university stnff rembers and other research workers
pprovriate staff position in

]
[

CEW laborntery through temporary full
iloyment by the opersting ccntr"ctor involved, This ospect is set
tgililn Section & of this proposal.

ol ¢ A

g P o e

1er esnect of the proposed program is the formulation of detailed
IOfﬁccntrzctuﬁl or ouhcr ngre cments betwecn on operttlng con-

Ia,instlthtlon, whose Jurpose is to orov1de !
.hiczpatic

a ;ormal basis fer
This csvecet is described in Section B of this Pro-

SECTICH A

1ng Ccrtr'ctcrs ~gree to refer to the Institute all requests

rIECElVE from 2 university or from their own scientific stnff
.“fbr th; employment for r limited period of one yenr or less of

ﬂafﬁtﬂ’f memdeT or other resenrch worker who would be pleoced on

sence-by his university or other institution during the pariod
Jdoyricnt,
[

ngrees on its prrt to sgsist the operating contractors
*Uﬁx;gpcn to it in locating suitable personnel for positions which
”__? flll .on this bnsis,

L

: FIn tltute will preprre n printed applicntion form for this portion
2 gty O which will weks

of stho?

= \--x.

~

provision for all information required by
oDeratlng controctors in their own apolication forms for re-

veiopment positiens, and will also provide for such additionel
he Instituth ney roquire,

The pericd of time for which the
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neture of the resscurch or cther vork ~dich he is irterssted in performing
Yemuld be given, The anpllaer tlon vould rrovide for ¢ gtotement of the ap,li-

d

“= cont's willinzness to toke resesreh assigwrents in the regulir resenrch pro-
nf the o-ﬂeutn,, contrsetor or, ~ltorrrtively, a description of the
ulsr rgsearch problem for -be porfermance of which the opplicont de-

portic
sires employment ot CEW cnd nceess o sreaiclized resecrch Dreilities.

The Institute will eubirit to prosrective apy lizezats vhe usucl Personnel
Security Luesblonneire and relsted fommn, together with the above spplico-

ticn ior'u. Lh these fomme are completed snd returned, the Inctitute will,
inplicont »nd wisnes to recommond s omployment, submit

vr.‘i Torms divently to the Security Zivigion of the AEC in
learones procedures £s repidly os pessitle.

The Tonstitutse will roview the rppliertion mnd formulate its recommenda-
“tions in wriking. It will then ':vbmb copies of the cpplication and of its
"“P*or:ntmc':"tions 1o appreopTis te reser roh or developmont departments of CEW
-tecording to the Uollowing toble

—~
. _O m
O [
o
T i1}
— P S @ £
. -*::\: [y ,Q‘ f—? o o] j=T1] E
Field of Intrest A T Sl b | BlS1 >~ B &
of #pplicant T I I = = = B = I
e I3 v by {1 o] 3] =z o '
el o lé i g1 2imatni| oi & &
- 1] = e L = - o193 B oy
nlaw i e | o o] o
R ol o Rl
. |
o I T N A U T I BT S
FKaithomotics X X L ¢ i X1 X
eering X4 )y Xl X e
b ol B¢ x X! X
1 or Incrennic
) X X z X ot A K
Chari * A X A X
X re

b‘u.c:i BTEEHD* Vlal'i:vl“' c "--'-"\:o_ri- 1.“ “:._ rie,-:z qf ,-r.‘:-c_h.ofrtl'le dgpe rt::ents rccelv:mg

by,_ them o _rm.: I\J\...if t.:--_.- IJ.i?_'fF'l'.'..LG'..lTJ?!. j,-.‘"l,t:'lj..‘.n_ Four deys : "ts racelipt

: Teng T2 Interost Ll teling further ng townrd
{ wiigh to

.v_the »oasi “lc erplor Those dep

2Tt of
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" ffve the emcloyment of the axixicant further consideration will notify the In-
IEstituie of the ncture of the wositions for which he would be considered includ-
rng the nrture of the reserrch opourturnities involved,

"The Institute will then write the anilicent and describe in o general and, of
ourse, tnelsssified woy the ovoilable onenings at CEW for the period which he
cifics, The applicant will be requested to indicnte those positions in which
is irtercested and to set o d-te for o trip to Onk Ridge for interviews which
¢ Institute will erronge with the deportments conecerned,

Whon a final selection, sgrecrble to the apilie~nt and to the department, has
<n nxde, the regulrr comepany anplicotion form will be commleted either by the
gtitute or the Compnany from the informntion given in the Institute aplication,
vhen cominleted will be signed by noplicant. Further negoiiations concerning
Sloyment will be conducted entircly between the npolicent eand the compeny,

hen they have been completod, the employer will notify the Security Division of
e AEC of such emvloyment sccording to 2 proccdure to be fixed by the latter.

= Compensation for such nositions will be fixed for an individunl on lenve from
8. university at = monthly rete cquel to one~ninth of the annurl salary which he
geceived from his university for the roguler rcndemic yoor unless the cmount so
f':@crmined cxeewds the approved salary rrnge for the position involved, in which
only the mrxinmum emount in this rnge will be paid, ' ' '

Compensrtion for ~n individunl on lerve from ony other roserrch or develop-
at institution or concorn will be fixed ot 2 monthly rate cqual to one~twelfth
his onmusl salrry unless the amount so determined exceeds the approved salory
¢ for the position involved, in which cssc only the maximum emount in this
tnge will be »aid, :

rrongements for reimbursvment for tr-vel to Onk Ridge at the beginning of
OF?ent ond for return b its terminction n.c¢d not be strndardized but can be
Tmined by the emaloying comprny in erch individual ceosc,

Individusls plrced on limited term cmployment with sn overating contractor
ough this progrom will be wholly responsiblo to the contractor and will have
b%igﬁticns to the Institute berond those mutuelly agreed unon for Research
e oocintcs of the Institutc in Prrt I of the Mcemorsndum of Urderstonding,

G OWCVir, publicrtion of rose-rch completed by such strff members will show
== Lio}nt ~f7ili~tion of the ruthor with his w iversity or other institution ~nd
Jith the lcborrtory in which the work w-s porformed recording to the plan adopted
Institute Follows in Prrt I of the Memorrndum of Understanding.
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APPENDIX III

PROPCSED TRAINING SCHOOL
IN '
RADIQISOTCPE, TECHEIQUES
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THE CAK RID{E INSTITUTE OF NUCLEAR STUDIES, INC,

- - PROPCSED TRAINING SCHCCL IN RADIOISCTCFE TECHNIQUES

and*industrial laboratories, agricultural experiment stations, medical

ools, and other organizations who desire to employ labeled atom tech-
5§&ig their research programs but do not at present have available
3:persennel or equipment for such work, The objective of the program
wbe“to develop familiarity with the use of radionctive isbtopes as a
nique and research tool in tracer studies, It is not the purpose of the
aining program to develop an understanding of various research prohblems
ch have been or could be saolved by memns of this technique, Neither

t anticipated thet the program will produce fully trained technicians

r

the use of radioactive isctopes.

pﬁlication end Admission

.- The progrem will be widely sdvertisied. throughout the United States

macns of ennouncements sent to universities, industries, medicel schools,
,a;nd through ammouncements submitted to scientific and technical
3.

-Selection of applications will be made on the besis of previous

mseaning and experience of the individual npplicants and the evidence sub-

Mtled of the intent of the institution which they represent to establish

deboratory for isotope trocer work, A secondery but importsont consider~

in this selection will be to insure that the training program renders - .

0 :widest possible service both geogrephicelly end by type of institution
Tesearch activity,

o ainees will pey & registration fee of $25.00 for the program and

reri -0 defray their owm traveling expenses, subsistence and lodging while
.08k Ridge for the progrem. Only dormitory or hotel space will be

able for trainees,

ﬁ?election of applicants will be mede by a comnittee of three con~
g of the Executive Director of the Institute, the Chief of the
B?Onch of the Commission and the Director of Isotope Tracer Schocl,

S The. school will be held in a suitable centrally located building
s Bldge supplied by the Commission, This building will be equipped
et fuitable class roams, laboratory, library, and office space. The
!EEE?EFUS; materials, and supplies needed for instruction will also be

. -.py the Ccomission,




submitted by the Director of the School and approved by the Executive

Director of the Institute and the Contracting Officer assigned to the
Institute by the Coammission, The Contracting Qfficer will determine for

each of these requisitions whether it is to be filled by (&) Institute
purchase order reimbursed by the Commission, {b) loan from another Commission
centractor such as Clinton Laboratories, or (¢) from surplus Commission

or government stocks.

. The maximum number of treinees which can be accomodated is forty
eight,

The term of the school will be determined by its Director but will
be about four weeks, The starting date will be determined by the Director
of the School, the Executive Director of the Institute, and the Chief of
the Isotopes Branch of the Commission so as to allow a sufficient period
for necessary preparations end st the same time best suit the tconvenience

of the treinees who will be expected to attend,

. The instructiocnel staff for the school will be chosen by the Director,
Staff members who are employed et the time by other Commission contradtors
will, with the approval of such contractors, be made evaileble to the Institute
without compensation by it for specificd times during a specified period
mutually agrzed upon by the Contractor and the Institute, Other staff members
will be employed by the Institute on a basis approved in advance for reim-
bursement by the Commission for which the following is suggested:

(a) Troveling expenses plus subsistence during
travel to ond from Oek Ridge.

(b} Compensation by single payment for the six
week pericd commencing one week prior to the
opening date for the school and ending on
week after the closing date,

T'The Director of the School will be employed for e period of betwsen
tgzeitand four months commencing at lenst two months before the opening date

:Desoription of Training Program

Bert:. The instructional program will be divided about equally between
%gg?ratcry and lecture. ILecture courses will be scheduled between 9:00 &M,
&0d 12:00 noon on Monday, Wednesdry and Friday, Specinl lectures and _
samdners will be scheduled oceasionally on Monday or Friday softernoons, The
Yenainder of the time on Monday ond Friday afterncons will be devoted to

; iE!PTmil’conferences botween the instructors and the treinees and to dem—
ions of equipment by commerical manufncturers,

P

At 1’:3 laboratory will be conducted partly by demeonstraticn end partly

atoits CV performance of cxperiments by individual trnainees, The demon~

SR ggnliborﬁtory will be scheduled for the entire group on Wednesday

dhductezq? 1:30 P.M, to 4:30.P.M, The individual leboratory work will

entire n sma%ler sections with & maximum of twelve trainees pér.section,

'of th group will be divided into four equal sections for this purpose.
€3¢ sections will meet from 8:30 to 11:30 on Tuesday and Thursday

Wl L L -

2
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k. pornings in two separate rooms under separate instructors but performing
the szme experiments, The other two sections will meet in the seme way
from 1:30 to 4:30 on Tuesdsy and Thursdey afternoons.

The lectures on Monday and Wednesday mornings from 11:00 to 12:00
will be devoted to a discussion of the laboratory work to be performed on
ke following doy, The remcinder.of the lecture time will be assigned in
ppropriate amounts to the following topics,

(1) Basi¢ Physics: Neutrons, protons, and nuclei. The alpha,

negative beta, positive beta, and K capture types of radioactive
transformations, BRules of nuclear stability and charts of
nuclei. Scattering, absorption, and dection of bete snd gamma
radiations, Law of radiosctive decay, decay constent, half
life, etc. HNuclear isamers, Units-roentgen, curie, etc,

(2) Instruments: Tonization chembers, Geiger-Mueller counter tubes,
preemplifiers, sceling civcuits, cathode ray oscilloscopes,
counting rate meters, electroscopes amd electrometers, photo-
graphic detection, analysis for stable isotopes-—moss spect—
rograph.

{3) Design of tracer emperiments: General principles and examples
of successful experimenis in microbidlogy, medicine, plant
physiclogy, zoology, metollurgy, etc.

(4) Radiochemistry and techniques: Trrcer-carrier reletions and
techniques for quentitative determinations of tracer amounts,
Errors from scattering.ond absorption,. Preparation ‘of soamples
for counting. Special problems with low energy bets emitters
like Cl4

{5) Design of smell Radioisotope Tracer Leboratory: Principles in

' design of ‘such & laboratory, Location of hoods, design of radie~
tion berriers, speciel tools, forceps, ete, Nonitoring procedures,
Useful special equipment, Procedures for weste collection, con-
centration. and disposal,

(6) Heolth Physics and precoutions: Nature of radiation damage.
Radietion monitoring and warning systems. Precautions required
in handling redioactive materisls, Prevention of leaboratory
contamination, Disposal of rodioactive wastes, Czleulation of
tolerance amounts or rotes of intrke for various isotopes,

(7) Production of Isotopes and Sources: Cyclotron produced isotopes,
Pile produced isotopes., Separnted steble isotopes.

(8) ?rocurement of Isotones and Equipment: Commerically available
instruments, Characteristics, cost, delivery, ete. Procedures
for application for {sotopes, Avoilable isotopes and cost,

(9 Rel;ted Seminnrs: These would consist of specinl lectures on
radilotion effecis on gene mutations, chromoscome brends, end

3
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INTRODUCTION

The Oak Ridge Institute of Nuclear Studies rounds out its second full
with its major training programs launched and an enduring foundation
yora . .

d for a broad program of service. As the year draws to a close, there
g8 every reason for confidence in the future of the Institute in service
ts sponsoring universities, the Atomic Energy Commission, and the Nation

ole.

The past year has been a difficult one for the Institute, During this
Fiod all the varied problems of creéating and establishing & new organiz-
;haVB had to be faced and solved. These problems include assembly of
f; development of suitable personnel policies and employee benefits;
@}ishment of adequate accounting, purchasing, property record, and other
Yice procedures; the solution of many legal problems of corporate lia-
}3y and responsibility including the determination of adequate insurancs
rage wnd types of insurance needed; together with many others incident
stablishing a going organization. Those problems are by no means all

at the present stage but great progress has been made during the year
soping with meny of them.

In addition to those problems peculiar to the management and functions

sOur corpoeration itself, our energies have been absorbed from time to

ith the several major crises arising during the year in the management

ogram of the Cak Ridge Nationel Laboratory (formerly Clinton Labora=

) as described in detail in the first section of this report. Since

1fare and stature of this Laboratory constitutes the primary concern

7  Institute, it was essential that we forego the development of our

:F’Eanization and programs during each such crisis in order to lend our
upport to the Laboratory. This situstion has naturally multiplied

Problems greatly and slowed our progress considerably.

8pite of this very difficult period, the Institute is in a far strong-
'ition than ever before. This statement is based on several factors.
. the fact that the Commission has recognized the Institute as an in-
apir:rof Oak Ridge and a key element in its plans for developing the
"ﬂifre t:a on a lasting and_permanent besis deeply rooted in this region.
H Yoo & very egrgést desire on the part of the Carbide Company to op-
tituis a true n§t?ona} laboratory, their complete cooperatien with
Ortani in organizing 1t§ programs, the strong possibility of obtain-
Y Very warn new research progec?s at Oek Ridge Mational Laboratory, and
i Ridms Dfupport accor@ed the Institute by Mr. J., C. Franklin, Manager
et n'gt irected Op§rat10ns, and of his representative Dr. H. M. Roth
18ters the Institute contract with the Commission,

:slgflzhthe field of relations with its member universities that the

Ao to thnStltute has been.sloWest during the year, This has been

Y which 1 e several.changes in management of Cak Ridge National Lab-

Plane for ave peceSS}tat?d a new start each . .time in negotiations on suit-

. sate participation in the laboratory by university staff members
Students, and partly it has been due to the great pressure of
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problems demanding immediate attention in connection with establishing our
corporation and launching its contract with the Commission. With many of
these initial problems out of the way, we are looking forward to a period
of greatly increased service to our member universities during the coming
year.

In conclusion we can say that nothing has changed the fact that Oak
Ridge contains research and training facilities unmatched in the world, and
failure to utilize these facilities for the advancement of science would
be an sducational disaster of the first order. The Institute is now re-
cognized by all concerned as the proper agency--and the only agency-.which
-ean fulfill the high promise inherent in Cak Ridge.




SECTION I. CLINTON NATIONAL LABORATORY NEGOTIATIONS

Changes in Contract Operator On the last day of the 194L6-47

At Clinton National Laboratory fiscal year, the Institute Council
' by resolution ssked the Atomic

Energy Commission to meet with the Board of Directors to discuss the operation

of Clinton National Laboratory by the Institute and thereby fill the vacuum

in menagement thot had resulted from the withdrawal of the Monsanto Chemical

Company from Qak Ridge. The Council also approved appropriate changes in the

. Institute's by~laws and in the composition of its Board to meet the larger

F- responsibilities that would necesssrily devolve on the Institute should it

be named to operate Clinton National Laboratory. ‘ '

Following the Council meeting in June, a telegrem and follow-up letter
'~ wers sent to Mr, Lilienthal transmitting the Council's resolution requesting
& meeting of the Bourd of Directors with the Commission for consideration of
& contract with the Institute for the operation of Clinton laboratory. Short-
. 1y efter this, a letter was received from Mr, Carroll Wilson in response to
» & letter which Dr. Pollard had sent to Dr, Bacher prior to the Council meet-
ing., This letter from Mr, Wilson stated that the Commission felt that it was
‘necessary for it to choose an operating contractor with established manage-
ment experience, construction experience, and a lorge reservolr of experienced
. ménagement and technical personnel. He said that although the Commission
-felt that full perticipation by the Institute in the Clinton National labor-
.Btory was essential, they did not feel thot a meeting with the Board was de-
irable at that time. :

L Negotiations by the Commission with several possible industrial contract-
;. 0TS to assume the operating role at Clinton Laboratory were unsuccessful,

and -the Commission approsched the University of Chicago around the middle of
July with o view to exploring the possibility that it might take over the
ontract for this operation, Officials of the University agreed to explore

he possibilities, but insisted that they should first determine the attitude
of the Institute and of the laboratory staff. A series of meetings were held
in Gak Ridge for this purpose on August 12 and 13.

e e L T JUCH LTI

In the meantime, Dr, Graham called Mr, Lilienthal on August 8, and on
_!;nding that the Cormission Chairman was avay from Washington, he talked to
s “aynack instead, In this conmversation, Dr, Graham emphasized the im-
-POrtance to the Commission of developing and strengthening, rather than weak-
:Ping' the regional university concept represented by the Institute. Lt was
FEE EEd that neither the Commission nor the University of Chicago would pro-

€d further with contraoct negotiations unless it waos completely satisfactory .

© the Institute. :

V.On_August 12; five representatives of the Commission and five from the

_&;rslty of Chicago cams to Cak Ridge for the purpose of carrying out in-

b exploratory discussions with the Institute and with scientific staff
irs of the Laboratory. Dr. Pellard met with the group on the morning of

;ing'tith and later the entire group went to Clinton laboratories and met dur-
> € afternoon with o number of representatives of the Laboratory staff,.

...]_.?.
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SBEE 0n the next day, August 13, Dr., Pollard met with the Commission represent-

o> 'Latives alone and at this time it was agreed that the meeting between the Board
i of Directors and the Commission vhich had been requested at the time of the
ouncil meesting showdd te held. This meeting took place on the following day,
ugust 1y, in the Atomic Energy Commission building in Washington. Presenst
“at the meeting were Board Members Graham, Beams, Gross, Pegram and Pollard
‘for the Institute and Messrs, Wilson, Fisk, Huddleson, Marks, and Melaniel

for the Commission. (Board Members Goodpasture, Fainter, Seitz and Wigner

ere unable to attend the meeting.)

Although several plans of operation were discussed, primery consider-
ation was given to the two possibilities of operation by the University of
.Chicago on the one hand and the Oak Ridge Institute on the other.

The point of view advanced by the Board Members cf the Institute was

ased largely on the philosophy of regionel manegement of the Commission’s
ational laboratories. The Institute, as the representetive of the lead-
ng universities in this section, provided a strong and enduring basis for
uch operation. A contractor otherwise selected could not provide the same
ontinuity of service, nor could it be deeply rocoted in the hopes and as-
irations. of a region. Moreover, overation by the Institute had been through-
:}y considered by the Council at its meeting en June 30, and 211 necessary

teps had been taken by the Council to modify the organizational structure
f the Institute for this purposs,

The Commission representatives brought out several points, all of which
‘m?ghEd considerably with the Commission in faver of the University of
Chicago as contractor for this operation. The great urgency and primery
importance of the reactor program on the one hand and the need for a quick
‘return to management stability of the Laboratery of the other, both had im-
;P?lled the Commission to seek & contractor with a large reservoir of scienti-
fic personnel and extensive experience in this type of operation under govern-
Eent contract, Iwo primary aspects of the problem had combined to single out
the University of Chicago as the most approrpriate agency for meeting thes: de-
®¥nds, On the one hand, the General Advisory Committee to the Commission had
trongly recommended a consolidation of all reacimr development work at one
ite and it further indicated that among the varid%us possible sites the Ar-
;GQHFG National Laboratory appearad to be the most likely. On the other hand,
¢ University of Chicago had already served for & considerable period dur-
the war as contract operator of Clinton Laboratories and thus could supply
qigzzkground of experience for this particular operation which no other can-
o5 te Wogld possess. The Cormission felt that in placing the two laborator-
in which reactor development work was being carried out, namely Argonne
Clinton, under the same manegement, it would be going far toward meeting
" recommendation of its General Advisory Committec and it would at the same
Ome brovide an operator for Clinton of sufficient experience and resources
= b get operation going well at & minimum of time and thus make possible a
*BEer advance in the resctor development field,

Fr

_repreAfter g thorough discussion of these points of view, the Institute

I.ere segtatlve§ reported that its services as operator of the Laboratory
Ch?tlll aveilable, but that it would cooperate fully with the University
lcago as contract operator of the Laboratory, nrovided that it did not
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compete with the Institute's recognized academic and training lunctions,

It was agreed that a meeting between representatives of the Institute, the
Commission and the University of Chicago would be called at un early date
for the purpose of working out detailed arrangements under which the objec-
tives of the Institute could be achieved with the University of Chicago as
operator of the Laboratory. The Board designated Dr. Pollard to represent
it at such a meeting.

Arrangements for this meeting were made by the Commission and it was
held in Washington on August 28, Dr. Pollard end Mr. Charles Snepp, Legal
%  counsel, attended for the Institute in eccordance Wwith the action taken by
M#E the Boerd, Those representing the Commission at this meeting were Nessrs.
J. B. Fisk, S. G. BEnglish, P. W, McDaniel, H. Roth, E. E. Huddlesen, Jr.,
and C. C. Vogel. William B. Harrell and Werren C. Johnson represented
the University of Chicago. At this meeting, detziled arrangements were work-
ed out whereby the University of Chicago would cperate Clinton National lab-
oratory purely &s a manngement function, with all educational and academic
activities, including the Laboratory training school, managed by the Institute.
It was also arranged to have the Board of Directors of the Institute act in
an odvisory capecity to the Director of the Laboratory with respect to the
research program, budget, and policies in much the same capecity es that ex-
ercised by the Argonne Board of Governors.

The development of graduate reseswrch facilities in Southern universities
-in conjunction with the Laboratory was not discussed in detail, inasmuch as
Dr. Fisk stated that the Commission-sponsored suovort for University research
programs had not yet been formulated, Accordingly, this ohase of the Ins
stitute's program, to the extent it contemplates such Commission-iponsored
' Support, must await the develepment of Commission policy in this matter.

The terms of the proposed cperating contract with the University were
discussed in detail. Dr. Pollard stated that the Institute fslt that it
¥ould like to censider the possibility of working toward the eventunl end
of assuming the responsibility for the operation and management of the Lab-
oratories, but recognized the factors involved end the difficulties of
~8ttempting to predict when the Institute could realize this objective. .Dr.
xfﬁsk stated that the Commission continued to recognize the aspirations of
. the Institute, but in entering into a contract with the University of Chicagoe
for four years, the Commission felt it must maintein itself in a position to
1§§::§§ that term upon exviration if at thet time such a course nppeared de-

oreic e, and thet ne commitment could be made that a contract with the Univ-
Stitug would not extend beyond four years. Dr. Pollard agreed that the In-
stai € Was not asking the Commission te take a different position to that
ed by Dr. Fisk.

Univefzplic ennouncement of the assumotion of the cperating role by the
. Insi?y of Chicago was made jointly on September 25 by the University,
cording itute and the Comm}SSlO?. Negotiation§ hgd been completed in o most
erate : mann??’ and the University gave every indication that it would coop-
: ully with the Institute in setting up its eduationul and training

veim@ediately following the public announcements, the Institute and the
Sity began negotiations with a view to drawing up a subcontract under
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$hich the Institute would conduct those portions of :*3 program
gich utilized the Clinton Laboratory staff and facilities, and at the same
bime, provide for an advisory comnittee from the Irnstitute to assist the

aboratory staff in the scientilic aspects of its program,

f The Board of Directors of the Institute devoted considerable time at

ts fourth regular meeting on Ogteber 31 to various aspects of the negotiations.
¥. F. C, Vonderlage, Acting Director of the Clinten National Laboratory
Hlraining School, and later Mr, William B, Harrell, Business Manager of the
fliniversity of Chicago, met with the Board To discuss the future arrangements
o this school end the relationships of the Institute with the University of
Khicago, Dr. Vonderlage discussed a written procosal which he had prepared
or & school at the Laboratory. MNr. Harrell discussed the desire of the Univ-
reity of Chicago to cooperate with the Institute and reaffirmed the arrange-
ents which had been developed for the operation of Clinton National Laboratory.

= Negotiations continued satisfactorily during the period prior to January

. 198, on which date the University of Chicago was to take over operations
om Monsanto Chemical Company. They had progressed to such a point that

he Bulletin announcing the Institute's Graduate Training Frogram was.in pro-

$s of being printed and arrangements for other Institute programs Were pro-

ding in a similarly satisfactory manner.

i

peintment of Cdrbide On Jenuery 1, 1948, the Commiss-
}abOF&tory Operator jon announced that all reactor
research would bs moved from

QRidge and be consolidated at the Argonne National Laboratory, that the
Yersity of Chicago was withdrawing from its contract to operate Clinton Nat-
1 Laboratory, and that Cardide and Carbon Chemicals Corporation would be=-

 the contract operator of the Laboratory.

q«fsh%s'drastic change was of vital concern to the Institute and its member
versities, Morale slipped dangerously at the Laboratory, and the move
Immediate steps were taken

ite?ed the entire program of the Institute.
8rify the situation and sttempt to solve the very sericus problems it

The Institute had been notified of this proposed action on December 30,
0 advance of similar notification in Oak Ridge to the other parties
ed.. Board members were informed that night and ths next day of the
Iergoiizilopment, and Dr, Pollard held several conferences with Commiss-
wrsonnel, On January 3, he attended a meeting of the laboratory staflf
thh;ezzesentatives and talked with Mr. Lilienthal by telephone Ior

ety 1 ?our that after§oon. QOther conferences and telephone c¢alls con-
e hét?-Saturday night. There were additional conferences on Sun-
et ng ned with Commission and Luboratory personnel, and a radioctelephons
” ?téchg? ﬁfo Dr. Graham, who was on a warship near Jawva, was unsucoess-
- ccnvlca reasons and Dr. Graham agreed to come into Batavia to re-
At on wagegﬁatlon Qh‘hours }ate?. On the evening of Jamuary 5, the entire
- ”Iabara+1scu536d-l? de?all with Dr. Graham, with Dr., K. 2. Morgan of

1 on D“OTY varticipating in the conversation. As a result of this

101 Dr, Greham sent s cablegram to Fresident Truman which emphasized

Rl
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the effact of this move on scientific progress in the South., Dr. Graham

k asked that a meeting of the Board of Directors be called immediately and he
- autlined a rumber of considerations which he wished to have brought before

f the Board on his behalf.

! The Board of Directors convened at Oak Ridge late on Jamuery 6, and

2 remained in session through Januvary 7. The morning of January 7 was devoted
ito a meeting with Vivision Directors and other scientific personnel at the

i laboratory. All members of the Board were present except Fresident FPeinter
and Dean Goodpasturs, who were unable to attend. Puring the afternocn the
FBoard met with representatives of the Commission and Carbide and Carben

#F Chenmicals Corporation. These meetings in general resulted in an impasse,

L inasmuch as the Commission gave no indication of any possibility of a change
2in its policy, while the Board on its part could see no way to preserve the
‘laboratory and maintain anything approaching a National Laboratory for the
2South under the terms established by the Commission.

On the following day, Thursdoy, Jamuary 8, Dr. Pollard met with Dr.

urry of Carbide and also with Mr. Franklin of the Commission. Out of the
former meeting, a statement on the part of Carbide and Carbon Chemicals
pr.~orporation of its position with respect to this operation and the_extent
=40 which the company would be in a position to cooperate with the Institute
#in echieving its objectives was formuleted and included 'in a letter to the
:Board of Dirgctors of the Institute. 4 copy of this important letfer is _
ttached to this report as Appendix I. Although this statement on the part

f Carbide gave evidence of & very satisfactory viewpoint with respeet to

ts operation of the laboratory and held considerable promise of an extensive
peration with the Instifute in achieving its objectives at the Laboratory,
¢emplete breakdown in negotistions between the Laboratery, the Commission,
q Carbide which had been reached at this point made the hops of early pro-
®35 along these lines extremely remote. It was folt that at this stage a
:f'°t1n8 between the Board of Dircctors of the Institute and the Atomic Encrgy
ssioners themselves was essential and arrangements were made by tele-

e with Mr, Lilienthal that evening for holding such a meeting in Washing-
on the following day. The very short notice made it impossible to

mole all of the mombers of the Board and it was in fact not even possible
ontact all of them to inform them of this mecting.

=25 This meeting was held in Vashington on the afternoon of Friday, January
vtngfrme?n Board Members Beams, Gross, Pollard and Seitz and Mr. Lilienthal
] ‘%_r: Waymack, who were the only members of the Commission in the city at
lh;iﬁt%nef Dry Gross and Dr. S@itz in particular presented a very thorough
ttirgg;s of the effect which this decision wes having on the scientific
~+ Of the Laboratory, the expected effect on the reactor development

Ogr?m, and the difficulty of achieving a national laboratory devoted to
S.research of an academic type under the conditions proposed by the Com-
.23- It was emphasized that after a thorough on-the-spot study at Oak
».tho Board of Directors was still of the opinion that removal of the
OT development program would be a serious blow to the Oalk Ridge Natiomal
r&tcry. -

hg:‘ Lilien?hal and Mr, Waymack emphasized to the Board that this step
°R & working decision taken on n balance of wany coemplex factors, among



} the effect of this move on scientific progress in the South. Dr. Grahem

E asked that a mesting of the Board of Directors be called immediately and he
f, cutlined a mumber of considerations which he wished to have brought before

- the Board on his behalf,

The Board of Dirsctors convened at Oak Ridge late on Jamuary 6, and

¥ remained in session through January 7. The morning of Jamuary 7 was devoted
40 & mecting with Uivision Directors and other scientific personnel at the

i Laboratory, All members of the Board were present except President Painter
?and Dean Goodpasture, who were unable to attend. During the afternoon the

E Board met with representatives of the Commission and Carbide and Carbon
iphemioals Corporation. These meetings in general resulted in an impassse,
sinasmuch as the Commission gave no indication of any possibility of a change
Ein its policy, while the Board on its part could see no way to preserve the
¥ Laboratory and maintain anything approaching a Nationel laboratory for the
outh under the terms established by the Commissiom.

On the following day, Thursday, January 8, Dr. Pollard met with Dr.

P Curry of Carbide and also with Mr, Franklin of the Commission. Out of the

g former meeting, a statement on the part of Carbide and Carbon Chemicals

fCorporation. of its position with respect to this operation and the extent

;ﬁto which the company would be in e position to cooperate with the Institute

g in achieving its objectives was fornulated and included in a letfer to the

Board of Diroctors of the Institute. 4 copy of this important letter is

tached to this roport as Appondix I, Although this statement on the part '

' Carbide gave evidence of a very satisfactory viewpoint with respect to

1's operation of the Laboratory and held considerabls promise of an extensive
Cooperation with the Instifute in achieving its objectives at the Laboratoery,

g complete breakdown in negotiations between the Laboratory, the Cemmission,

QCarbido which had been recached at this point made the hope of early pro-

ET0ss along these lines extremely remote. It was folt that at this stage a

sting botween the Board of Dircctors of the Institute and the Atomic Energy

issioners themselves was essential and arrangements were made by telo-

ns with Mr, Lilienthal that evening for holding such a meeting in Washing-

-on the following day. The very short notice made it impossible to

mble all of the members of the Board and it was in fact not even possible

ontact all of them to inform them of this meoting.

_%f This meeting was held in Viashington on the aftcrnoon of Friday, Jamuary
2 between Board Members Beams, Gross, Pollard and Seitz and Mr, Lilienthal
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fyhich could be cited the continued manzgement instability at the Laboratory
during the fall, the inability of the University of Chicago to find a suit-
sble Research Director for the Laboratory, the impossibility of recon-
feiling the personnel policies for the laboratory which the University of
fhicago desired to incorporate in its contract with those in effect with
eother operating contractors in the Cak Ridge Area, and the rcnewed recom-
frendation of the Genmeral Advisory Committee that all reactor development
?oﬂcbe consolidated at one site. A continuation of the policy to proceed
with construction of the high flux reactor at X-10 along with support of a
freactor development program would have invelved the Commission in the com-
mitment of a very large sum of money over the next five years, Moreover,
this lerge expenditure would have hed to have been made against the advice

P the Commission's scientific odvisers and placed under the control of &
nagement whose adequacy and stability was by no means assured. They em-
hasized that the decisioh, once having been made, had to be carried through
gquickly end that no reconsideration of it could be contemplated at this
frtage. They urged instead that the Institute adopt a constructive policy
FAnd actively cooperate with the Commission and Carbide in bringing to
realization the very considerabls opportunity for the development of an out-
tanding national leboratory for the South which still remained. This point
-view was subsequently set forth in & lotter from Mr. Lilienthal to Dr.
ham, & copy of which is included with this report as Appendix II,

- This meeting was highly satisfactory for both parties and resulted in
very clear and effective presentation of the interests and requirements
he Institute and of the essentials for good scientific laboratory manage-
» The members of the Board who participated in it agreed that the only
Alping alternative for the Institute was to cooperate actively with the
ission and the Carbide Company in making the transition to Carbide man-
-n? at the Laboratory and to lend its efforts toward reconciling the
__ﬁ=FtuHc staff of the Laboratory toward this course. The Commission re-
;:fplz?d With the Board the great difficulty of meking such.a course of action
h\{:ctlv? but welcomed the adoption of it by the Board as the only feasible’
- fnétlve. Primary attention during the following few days was given to
ining the support of the scientific staff of the Laboratory for this
ax 28 of action and working out some of the details with them. Finally,
ross came to Oak Ridge on Tuesday evening, January 13, and on Wednes-
® and Dr, Pollard met with the Division Directors of the Laboratory.
£h2 Eeet%ng it was decided thet the Institute should recommend te Carbide
b ommission that Dr, Frederick Seitz be made Dirsctor of the labor-
. A number of other research facilities and modifications of the
-rc;ry research program were also agreed upon to take the place of the
or Program which had been planned in connection with the high flux
¥hﬁn0aa§g agreement was reached with respect to general personnel policies
iﬁclidlde should bz requested to adopt for this operation but which did
~oWGe some of the policies over which objection had been previously
:iiélﬁy ?hursday, January 15, the Loboratory staff and the Institute were
de nay in agreemént on & plan for operation of the Laboratoery under
o Banﬁgemant which apreared very hopeful indged. On this day Dr. Fisk
and :her ?f the Commission and Dr. Felbeck of Carbide all came to Ok
ar meeting was held between Dr. Fisk, Dr. Bacher and Dr. Pollard
sday afternoon. The only element of this plan discussed at that




time was the selection of Dr. Seitz as Research Director of the Laboratory.
Both Commission representatives enthusiastieally concurred in this choice
and suggested that it be discussed with representatives of Carbide as soon
i?s possible. Arrangements were therefore made immediately for a meeting be-
Bitween Dr. Pollard for the Institute and Dr. Felbeck, Mr. Center and Mr.
Pucker for Carbide. This meeting was held late thursday efternoon and re-
lted in calling Dr. Seitz and asking him to come to Oak Ridge by plane
at night, On the following day, Fridey, January 16, Dr. Seitz spent the
roing end & portion of the afterncon in conference with representatives of
rbide, The result of these discussions was that Dr. Seitz found the con-
gditions advanced by Carbide Company completely satisfactory and was in com=-
fplate agreement with their plen for operation of the laboratory. Hs inform-
bied them of his willingness to mccept the appointment subject to a clarifi-
tion of the Commission's plans for the research program to be carried out
it the laboratory. He met with Dr, Fisk and Dr. Bacher during the afternoon

evening of the same day for this purpose but was unable to obtain assur-
ces which he regarded as adequate with respect to the possibility of fill-
iFs the vacuum left by removal of reactor desipgn sctivities and the building
ntlﬁhe high flux reactor. ‘

5" On the following morming, Dr. Seitz and Dr, Pollard met sgain with 'the
boratory Division Directors., Dr. Seitz reviewed the discussions of the
eceding day and the considerations which were uppermost in his mind with
dgerd to his mcceptance of this appointment., He reaffirmed his great con-
}Fence in the Carbide Company and their willingness end ability to achieve
;“EC&SSful operation of X-10 as a National Laboratory and he expressed his
dief that the arrengements which had been developed with Carbide showed great
ON#SE.of meeting all the problems which he led the Commission initially to
. this decision., He emphasized that he felt it would not be possible for
to successfully direct the work of the leboratory and exercise effective
ership of its scientific staff unless some rallying point could be pro-
"d:\in the scientific program to take the place previously cccupied by the
=vor development program and the high flux reactor.

= z°1l?wing this meeting, Dr. Seitz returned to Pittsburgh and negotiations
23 Contirued by telephone during the next three days. None of the ensuing
lons led to a resolution of the difficulties which had been encountered

‘Seitz finnlly deci i : \
Dosi ti o, y decided against the acceptance of his appointment to

-i;fth;oﬁme of their meeting in Weshington with Mr. Lilienthal amnd Mr. Vay-
"Dif'e;tor ;rd, DT_' Gross_and Dr. Seitz had had dinner with Dr., Gibson, Act-
Atively d? Applled‘PhYS}CS Laboratory in Silver Springs, Maryland, and had
£c iscussed with him the possibility of his being interested in the

=ion X
of Research Director at Osk Ridge National Laboratory.* After some

M a

v t;Oﬁal Laboratory was redesignated as Onk Ridge National Laboratory
;rkﬁ i& by the Atomic Energy Commission. Since the name Clinton

o d been ebandoned in favor of Oak Ridge Ares the former name
ger mpprepriatse.
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g deliberntion, Dr, Gibson was next recommended to the Carbide Company for con-
'f_l “s1deratlon as Director of the lLaboratory. But ot the request of the Commis-
BEE. sion the Institute did not in this case take an active part in negotiations
~ yith Dr. Gibson which followed his nomination. These negotiations were quite
rolonged but finally proved unsuccessful inasmuch as Dr, Gibson was later
ffered nnd accepted an appointment as permanent director of the Applied

' On March 1, 1948, Carbide took over the operation of the Laboratory from
Mrnsanto Chemical Company with Mr., C, N. Rucker of the Carbide Company in
gthe position of Executive Director. The sympathetic understanding with which
Rr. Rucker has dealt with the problems of the scientific staff of the Lab-
ratory, the vigor with which he has pushed the scientific program developed
be the Division Directors and the interest he has shown in developing com-
promises between industrial procedures and the management requirements of a
cientific Laboratory have all contributed greatly to the welfare of the Lab-
ratory during this difficult period., The management of the Laboratory hes
een most cooperative in assisting the Institute in meking suitable arrange-
bments at the Leboratory for university staff members and graduate students
auiexten51ve programs of thls type are untlclpated for the future.

The first half of the year 1948 has been an exceedingly difficult one
r the Laboratory. The loss of the high flux reactor and the entire re-
ctor development program has been a very serious blow, and the resultant
hock ta the morale of the scientific staff has resulted in a rather heavy
85 of valusble personnel at the Laboratory. Coming on top of this blow a
ike threat delayed by Federal injunction and ending finally in a com-
Omlse on June 13, added greatly to the problem of achieving a stable sit-
tlon at the Laboratory. In spite of these difficulties, however, the Com-
ission is prepared and anxious to support a strong National Laboratory'in
Bk Ridge, and both the Institute and the Carbide Company are determined to
hieve this end regardless of the difficulties in the way. Nothing that
.gshﬂppened has altered the fact that the Oak Ridge Naticnal Laboratory -
esses research facilities and opportunities unparalleled anywhere else
.Jvetie world, that life in the city of Cak Ridges holds much that is attract-
cieng SGanulflC persomel, and that all of the elements of an ocutstanding
entlflc leboratory still exist here., Given competent and enthusiastie
: ific leadership and a return to management stability, such a Laboratory
€ achieved. These elements both the Institute and the Corbide Company
> determined to supply at the carliest possible date. :




SECTION II. INSTITUTE PROGRAMS

The Graduate Training Program

of the Institute was described
at scme length in the annual report of last year. At that time, this pro-
g}am was incorporated in a Memorandum of Understanding between the Monsanto
gmical Company, the Carbide and Carbon Chemicals Corporation: and the In-
titute, which was ready for execution in May, 19L47. Final exescution of

is apreement was, however, prevented by the decision of the Momsanto Chem-
cal Company not to renew its contract for the operation of Clinton Labora-
éries, Pending the selection of a new contractor during the summer of 1947,
s program was held in ébsyance, In the fall of that year negotiations

re resumed with the University of Chicago on this and other programs of the
Institute. Rapid progress in these negotiations was made and complete agree-
nt was reached by December, 1947, on all aspects of the progrem. At this
etime, a Bulletin and Announcement of the Graduate Training Program was pre-
gPered and sent to the printer to be issued around the the first of the year

W but the order for printing was canceled as soon as it was learned that the
Elniversity of Chicago would withdraw from its-contract to operate.the Lab-
eratories and that Carbide and Carbon Chemicals Corporation would be the new

Graduate Training Program

PIPREE RS S S TN SR re ot

.During January, the energies of the Institute wers absorbed in problems
cted with this change, but soon thereafter the entire Bulletin and
ouncement was extensively revised in accordance with the new arrangement
X negotiations were resumed with the Carbide Company. These were sSuccess=—
¥ completed in March and the Bulletin was finally published in April and
Btributed to all graduate schools in the country as well as to interested
;“5tri&1 organizations and other agencies. The Institute is now beginning
i¥eceive applications on behalfl of candidates for Fellowships end it is ex-
cted that several may be filled by September, 1948. The first graduate
}%°W of the Institute reported to the Biology Division of the Cak Ridge Nat-
A laboratory on May 3, to begin his thesis research. He is Mr, Leighton
*Fv?ting, a2 biology major in the CGraduate Division of the Virginie Poly-

W Institute. He is pursuing research on the fermentetion of some non-

& sugars, for his Ph.D. thesis under the supervision of Dr., Stanley

>O2 end Dr, Paul Tompkins, both Research Associates of the Institute and
_FEEd S+ Orcutt, Professor of Biclogy at the Virginia Polytechnic Institute,
Istitute is now engaged in perfecting arrangements under which Dr. Orcutt
'fﬁfthbrought to the Oak Ridge Laboratory at fregent intervnls to confer

St o ® other two members of Mr. Nutting's Graduate Committee and partici-

=, “Ctively in the ressarch which Mr, Nutting is carrying on. The Institute

'I:wthat it can develop such arrangements quite generally for all of its
3, '

Arrangements have been coempleted to expedite the flow of information be-
: Fhe Institute Graduate Committee and the Fellow's University Committee,
B;lcations between the two groups will be cleared by & responsible staff
f ®T at the Laboratory involved, and no additional clesrance will be nec-
Y unless the communcation contains restricted information. This does
PPly, of course, tc research reports or theses which students may

L STPY SRR Y
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fiventually prepare for submission to their universities. Such full reports
For theses will be submitted for declassification in the usual manner.

ity .
g The Committee on Admissions held an organizational meeting on May 28,

19,8 and set up four aporopriate sub-committee to review apnlications for
EFsllowships in the major fields of Biology, Chemistry, Engineering and Physics.
#Dr. 4. Dixon Callihan was named chairman of the Committee, The compesition

Bor the Committee on Admissions is as follows:

AL

Qak Ridge National Laboratory

. "Dr. William A, Arneld Dr, Karl Z, Morgan.
Dr. Stanley F, Carson : Dr. Morris E. Rose
Harold Etherington Dr. William L. Russell
"~ Dr, Williem A, Johnson Dr, John A, Swartout
Dr, Henri A. Levy Dr. Fred Vonderlage
Dr. Stuart Mclain Dr., Earnest 0, Wollan

K-25 Laboratory

Dr. A. Dixon Callihan ' " . Dr. George A. Garrett’
Dr. James L. Gabbard

. ¥-12 Laboratory
_Dr. Christopher P. Keinm Dr. Robert 8. Livingston :

21t was agreed that the Executive Director of the Institute would direct
Lications for Fellowships to the Chairman of the Committee on Admissions
would then route them to the appropriate sub-committee. Each member of
.tﬁﬁ?bcommittee will review the qualifications of the applicant and note
b-he should be: 1) accepted, 2) rejected, 3} considered by ancther "sub-
ttes since his training borders two or more fields.

_:zalndication of the acceptability of an applicant will be aoccompanied
*tatement from the Committee member concerning the availability, in his
f facilities for undertsking the desired research problem. I% is
gitei that'in such cases the application will have been considered by
ichtia ory Director and other members of the appropriate Division. The
Lled En, .afuer‘ciroulation to a1l members of the sub-committee, vill be
o the Chairman of the Committee with 11 pertinent comments. The
-may call o meeting of the sub-committee to determine final action.

In- :
the course of the mecting, it was suggssted that each application be

de :
ered as though severasl had been submitted from which a choice was to

de, ; .
g This was intended to preclude the autcmatic mcceptance of all early

tions,

Sap s AL men ;
";ﬁgtitut:?rs of the Committee on Admissions are Research Associates of
. r

for w e
ey ai:k with the Fellows is of outstanding calibre, and without excep-
The &n??fus to cooperate fully with the Institute in this important
Quality of werk-turned out by the Fellows should be very high.
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Mmis program has been and will continue to be one of central features of the
Institute. I successful, it will make a major contribution to graduate
training in universities throughout the country by making otherwise unobtain-
able special research facilities awveilable to all of them on &n equal footing.

The heart of the National Lab-
oratory idea is to be found in
-ovisions for extensive opportunities for special research and advanced
tudy at the Laboratory by university scientific staff members, students who
Ave just completed their docteorate training, industrial research workers,
fand others who can contribute to the research programs of the Laboratory and
fat the mme time scquire new knowledge, facility in nev' resecarch techniques,
fand & fomiliarity with research problems of interest to the Commission to the
’1§sting benefit of both the Commission and the country. This basic point of
fview has apparently found wide acceptance among representatives of the Com-
pElssion, its contractors, and the scientific world in general. The problem
fof mking the facilities of the Oak Ridge National Laboratory accessible to
Southern university people is being approached along three indopendent lines
(88 discussed below,

esearch Participation

One approach to which the Commission is giving serious consideration

Bd careful study is that of delineating certain portions of its research
t§Vities which c¢an be declared completely unclassified and freed from se-
ity controls in the publication of resesrch results, If such unclassi-
ded fields of researchoan be established, it will contribute greatly to
olving the problem of university participation in the research programs.

in addition to arrengements for removing restrictions on publication of
ults in these fields, the laboratories in which such research is conducted
ld be isolated from those in which classified work is done, the accessi-
ity of such laboratories to university people would be greatly increased.
 Board of Directors strongly supperts this course of action on the part
the Commission, and the Tollowing resolution was adopted at the OStober
koeting: :

Feeatinn ombd HEb ks S e

“"RESOLVED, that the Board of Directors of the Oak Ridge Institute
n,?f Nuclear Studies strongly approves and supports the efforts be-
1ng made by the Atomic Energy Commission to delineate and esta-
blish unclassified fields or areas of research; that an early and
... effective application of this policy to research laboratories in
th? OCak Ridge Area would great]y accelerate the attainment of the
objectives of the Institute; and that, specifically, the Bodrd
Strongly urges on the Commission the desirability of an early re-
zov&l_of security restrictions on the facilities and program of
:&ZZ Biology Division of Clinton National Laborstory in the Y-12
&.

:2; Institgte ?Sﬂpgﬁhing this matter as actively as possible with the
. wﬁn and 1is gl?ing support and assistance to its efforts in this dir-
Ommizg?ver possibla, One very imvortant step along this line which
e a1 ion h§s recent}y ?aken is that of announcing i¥s intention to
eron s gecurity restrictions from the city of Cak Ridge. This will be
value to the Institute since all of our fecilities are located in

Ho
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. One of the strongest reasons which led the Commission to take this
Btep was the value to the Institute of removing as many barriers as possible
Natween its central programs and the reglon which it serves.
. A second approach to the problem of making the laboratories more accessi-
to the universities is that of arranging for Council members and a number
ther staff members of the sponsoring universitiocs to be cleared for

56 to Oak Ridge Laboratories. These clearances are intended to admit
xw;ﬁersity staff members to the laboratories to become familiar with new
Pielas of research and new techniques and to use the laboratory facilities
gifor carrying cut their own research problems; to work with graduate
ents from their university who have been placed in the laboratory through
Graduste Training Program; and to attend specisl seminars, symposia,
programs of advanced study at Osk Ridge National Laboratory.

Various types of arrangements are available under which university
fT members may accomplish these ends, and the Institute is prepared to
8ist the universities in determining the most feasible arrangement to con-
der in each case, The Institute will act in a liaison capacity between
Laboratory end the University in completing the desired arrangement.
g the arrangements which have been in standard use are employment for. ..
ted periods of three months or longer during off gquerters or semesters
-_OBVG-O? absence status, consultant contracts cn a toksn basis, and shori
rrecurring visits to the Laboratory without formal employment or contracts,
Steps are being taken to name these staff members of the universities
2oonsultants to the Inatitute rather than to the laboratory directly. This
edure permits the staff member to be reimbursed for traveling expenses
A from the Laboratory, A sub-contract or working agreement will have
worked out with Carbide to make the Laboratories mccessible to these

& clearance procedure is necessarily involved, It takes from thres
® and a half months to complete the process, and efforts to reduce
@ have not been successful to date, However, at the present time
tz;ggzl; from member universities have been cleared for access to the

ies here, and clearance procedures have initiated on 21 others
clearance has not yet been granted.

‘i%i E:Ebg? of university staff members beginning werk on research pro-

they dir;@ge Laborat?ries this summer is most encouraging in view of

Mino f_1cult year 3u§t concluded by the laboratories and the Insti-
ol' the member universities are represented at the laboratories

Sre Individuals participating im the research projects are as

Cak Ridge National Laboratory

Reuben A. D .
ity 2y, Associate Professor of Chemistry at Emory

R .

oogs Mooney, Professor and Head of the Department of Physics
SOPUlie Neweomd College;

. Arthur 3, Rowe,
:North Carolinay

1076602

Associate Proféaesor of Chemistry at the University

- 12 -




Dr. Eric Rodgers, Professor and Head of the Jepartment of Physics
at the University of Alnbama; and

Dr. Wilbur A. Selle, Professor of Pnysiology at the University
of Texas Medical School,

K-25 Laberatory

¥-12 Laboratory

Pr. Douglas A. Hill, Associate Professor of Chemistry at Duke
University.

- Dr, Day will spend the summer and fall in the lLaboratories here, and the
inder will report to their universities at the begirning of the fall term
fischool. In addition to this group, Dr. Newton Underwood, of Vanderbilt'
ersity, spent the 194,7-48 school year with the Biology Division of Cak Ridge
.éﬁ_nﬂl Laboratory, -and Dr. Albert Brauwer, Professor of Zoology at the Univ-
ty of Kentucky, reported to the Biology Division in July for a six-monthy'
d°of research. Dr. Ray G. Noggle, of the University of Virginia, will
‘a year with the Biology Division beginning February 1, 1549, Considerable
s ﬁiﬁtions were conducted with a view to placing Dr. H, P. Riley, of the Univ-
£ity of Kentucky in the Biology Division of Oak Ridge National Laberetory and
'#:¥illiam M. Breazeale, of the University of Virginia, in the K-25 Laboratory,
BLSIN- both cases it was decided to defer these arrangements until a later date,

hird line of approach to making this a true National Laboratory is

: king arrangements under which outstanding scientists in the Oank Ridge
xatories may be sent to Southern Universities to give lectures on scient-
8ubjects at departmental seminars, Sigma Xi meetings, or gencral evening
8 of scientific groups. The presencs of the outstanding staff avail-
“Oak Ridpe represents a scientific resource that should be drawn upon
Ereatest extent possible. The Institute has been granted budgetary

ZiPFS to pay the traveling expenses of these lecturers.

-p‘m?ng scientific staff members in Osk Ridge who gave lectures before
s groups during the year are:

. T. Alexander Hollaender, Dircctor of the Biology Division of Ouk Ridge
el Lgboratory, addressed the annual meeting of the Alabama State Med-
Boclation in Mgbile;

= _Pollard eddressed sigma Xi meetings at the University of Kentucky
ﬁrtﬁ:Carolina State College;

. Alvin Weinberg of the Physics Division of Oak Ridge National Lab-
anryispoke at a reactor colloguim at Durham sponscred jointly by Duke
?Y and the University of North Caroline;

P+ Dti Ra}Ph I, overman, Acting Head of the Departmant of Special Training
ks nstitute, addressed the meeting of Memphis Ssction of the American

cH .
;ﬁh}.SOClety at the University of Mississippi.
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'ithe'R&dioisotope Program The initiation of the radioisotope
. training vrogram which was de-

jeribed in the previous annual report was postpoped at the request of the
tomic EnergysCommassion until its division of Biology and Medicine could be
1tablished and become. active. The program was, however, discussed with re-
Presentatives of the University of Chicago in the fall of last year and was
Following these discussions, Dr. J. R,

enthusiastically received by them,
oe, Director of the Chemistry Division eof the Laboratory, Dr. K. Z. Morgen,

rector of the Health Physics Division, Dr. Alexander Holleender, Director of

$the Biology Division and Dr. P. C. Aebersold, Chief of the Isotopes Brdanch,

“E. C. 811 offered the services of some of their staff members in a consul-

tive capacity to the Institute. As a result a committee was -formed under

he chairmanship of Dr. George Boyd of the Chemistry Division and consisting

£ Dr. Overman, C. J. Borkowski, E., R. Tompkins, Henri Levy, Paul C. Tompkins

&nd John A, Swartout. This committee rendered a great deal of assistance to

& Institute in establishing the character of the training to be offered

d making recommendations for the types of facilities needed for its conduct.

» Boyd, Dr. Overman, and Dr. Swartout worked up detailed plans for experi-

nts to be conducted in the training program and the subject matter to be

*luded in the lecture courses. Dr. P, C. Tompkins, Dr. Levy, end Dr, E. R.

ﬂqpkins developed plans and specifications for the radiochemical laboratories,
ting room and lecture demonstration classroom and supervised the work of

Mike Hawkins in preparing preliminary designs for hoods, chemical benches
ther facilities of the Leboratery. This group maintained continuous

by-day contact with the Engineering Desipgn Section of the Atomic Energy

8eion in Qak Ridge during the preparation of detailed engineering draw-

' for the necessary modifications to the Laboratery. The Engineering De-

En Section deserves high praise for the menner in which they assisted in

‘iEg the rather involved building problems.

£ Thﬂ_lnstitute was notified by the Division of Biology and Medicine ol

tomic Energy Commission in Washington early in February that this pro-

. had been approved by the Division and that it was most urgent that plans
scompleted for conducting the courses during the summer of 1G48. At this

TTangements were made with the Oak Ridge National Laboratory to have

Ph T. Overman given & six-months leave of absence for the purpose of

5 charge of this progrum. At the meeting of the Board of Directors on

213, 19h8, the Board appointed Dr, Overmanes Acting Head of Special

€ 0f the Institute, and Dr. Overman accepted this appointment on April

ét;d fitﬁi}ed Plans for equipping the laboratories and classrcoms were

for thy this ¢time and a construction contract let to Roane Andersorn Comp-

entss work. At the same time all necessary equipment, supplies, and
- Were ordered and contsct with individuals te serve as instructors

Courses was initinted.

rty, v
f.%%:ozzscdecided to hgld three four-week courses during the summer with
wi i theog?s? §et 351d? for indiwviduals from the universities cooperat-
the g 1?181on of Biology and Medicine in its Fgllowship program.
.necesggil y of th? work consists of individual laberatory instruction,
ourse AY ﬁ{resFrlct enrollment to a maximum of 32 participants in
* Pplication plans and a prospectus were sent out early in May

—quests g in ex ab i i
i cess of the 96 vacancies have been received, The

14 -
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e

otopes Branch of the Commission assisted the Institute in selecting the
applicants. Preference is being given to those persons who are most nearly

e It is hoped that additional

iraining sessions can be arranged during the fall and winter in order to i

®ore nearly meet the great demand for this type of fraining.

R/ready to begin research with radioisotopes.,

An excellent staff has been assembled to assist in the conduct of this
Btraining program. Instructors will be Dr. Ralph T. Overmen, Acting Head of
fthe Specinl Training Department of the Institute; Dr. H, M. Clark, Assistant
Professor of Chemistry at Rennselaer Polywcmic Institute, Traoy, New York;
Dr. Heary Lanz, Jr., of the University of California, and Dr. C. L. Comar,
esearch Chemist at the University of Florida. A4ll have had wide experience
in radicisotope work. The Health Physics staff of the Caek Ridge National
Laboratory, and the Isotopes and Biology Division of the Commission are fur-
shing personnel to assist in the conduct of the program.

Four roms in the Institute Building have been set aside to conduck the
dicisotope courses, A great deal of special equipment has been installed,
d concrete shielding has been erscted to protect personnel. One of these
0oms has been set up as & counting room,

4

The three repeated courses will not attempt Yo cover any special field t
application in chemistry or biology, but will be based on simple chem- :
1 experiments selected and designed to give participents & maximum know-

dedge and ability in the techniques of handling and carrying on research
!ith-r§dioisotopes. There has been & very serious need for training of this

e since the Commission began the wide spread distribuiion of radioisotopes.

HtoIt appears that it will be desirable to conduct another series of radio-~
otope courses during the year, and plans are being made to continue this
ortant ectivity. . :

cal Research Program - The Atomic Energy Commission
brus ) called on the Institute.in
roh ¥y te assume prime responsiblity for the initiation of & c¢linjecal re-
&tudy tErogram in a specially prepared section of the Oak Ridge Hospital to
ol & recognition and treatment of malignent diseases with radioactive
am 2T 181s and radiations.

; ;3Ba&2 initial step in getting such a program underway, the Institute

Oal RidOnference of revresentatives of 20 Southern Mediecal Schools to mest
s DrEeLon_March 1 apd 2, 1In addibtion to the Medical School Represent-
*‘5&er é luc1us A, Salisbury, Director of the Oak Ridge Hospital, Dr.

g& andoﬂ;aender ang Dr..Kgr} Z. Morgzan, Direchtors respectively, of the
Feul Aop ealth Physics Divisions of Oak Ridge Nationmal Laboratory, and

nd, oo ersol@ of the.Isotopes Division of A, B, C. os well as Dr. A, H.
ttl +» Medical Advisor to the Commission at Oak Ridge, were invited

®aded the mesting.

Dr. w ‘
lect:;lbur? C. Davison, Dean of ths Medical School of Duke University,
ook Chairman of the meeting at the first session. He was asked by
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#1he Institute to mke provision for a careful consideration, by a suitable
‘committee, of the feasibility of the program, He was further requested to
have the entire conference make recommendations to the Institute on the

B ndvisability and feasibility of undertaking this program, on an effective
organization for its administration and direction, and to nominate individuals
suitable for appointment to the Board of Medical Consultants to be named by
the Institute,

i Members of the Conference toured the Oak Ridge Hospital and the Bioleg-
i{cal Laboratories of the Oak Ridge National Laboratory during the afterncon
f March 1, and Dean Davison reconvened the conference on March 2. After
.be&ring a report of the special committee which met the evening before, the
program was discussed in some detail by all representatives present, The
pnference then unanimously passed a resclution recommending that the In-
titute undertake the Medical Research proegram, and in the same resclution
the group recommended that the Institute appeint a Board of Mediecal Consul-
tants to exercise general supervision over the program. Cheirman Davison
then called on the conference to nominate individuals to be recommended to
'thB.Inﬁtitute for appointment to the Board of Medical Consultants.

=i The Board of Directors of the Institute met on March 13 and after con-
8idering the recommendations of this Conference, unanimously adopted the
fo{lcwing_resolution: |

.“WHEREAS the United States Atomic Enerpgy Commission has reguested the
titute to arrange for, organize, and conduct e clinical resecrch program
the study of rediation treatment of leukemis, cancer, and other maligpant
ses in suitable fecilities at the Osk Ridge Hospital, and,

"WHERFAS, at & conference of representatives of twenty Southern Medical
:ls_held on March 1 and 2, 1948, a resolution was adopted recommending
the Institute undertake such a program;

< NOW THEREFORE BE it resolved that,

.. "L, The Institute enter into negotiations with the United
tates Atomic Energy Commission for & supplement to its contract
53umb?r AT-1,0-1-GEN -33 %o provide all arrangements necessary in-
1ud1ng provisions for reimbursement to the Institute for all
= o5ts which it incurs in the conduct of the program plus such an
;uiguftme?t in the overhead allowance received by the Institute
‘hdd?;'thls contract as may be reqguired to adequately cover all
e itional overhead expense incurred by the Institute as & result
: - this progr.am;

©u

o kn'z' The Institute hereby establishes an advisory.beard to
('Eét own as “The Board of Medical Consultants", which shall con-
. of not more than nine members and for which,

n

;?iéepta' The term of office of each member shall be three years

it that for the first board, and depending on the size of
:y%ar Eﬂrd, twoior three members shall be appointed for three
. erms expiring June 30, 1951, two or three members for two

Year ..
- terms expiring June 30, 1950, and two or three members for
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: "y, The relationship of each member to the Inestitute shall
be that of & sub-contractor for consultant services with each

corresponding sub-contract exscuted for the term of the appoint-

“'ment and making provision for payment to the consultant of & per

“-diem consultent fee and traveling expenses in accordance with the
reimbursement policy established in Article III, sec, 1 {0} of

Contract No. AT-40-1-GEN-33 betwesn the Instituto and the Com-

o misdion;

"e, The duties and powers of this Board shall be to make

¢ recommendations to the Institute with respect to the organization-

T al structure for the clinical program; its research program, budget,
and administretive policies; selection and salary of personnel in-
volved in the program, including the Director, building, facilit-

- ‘ies, and equipment; and arrangements for participation by Southern
Medical Schools; :

"4, The meetings of this Board will be held on.the call of
;. the Executive Director of the Ipstitute."

The following persons, all of whom.were nominated by the Medical Con-
nce of March 1 and 2, were nemed by the Board of Directors to the In-
_:te‘s Board of Medical Consultants: Dr. Paul F. Hahn, of Meharry Medical
ege, Dean Wilburt C. Davison, Dean of the Duke University School of
cine; Dr. George T. Barrell, of the Bowman Gray School of Medicime, Dr.
« Eracke, Dean of the University of Alabama Medical Schocl, and Dr.
2 W. Lipperd, Desn of the Medical School of Louisians State University.
181X members were asked to recommend the names of other persons to be
nted to membership on the Beard of Consultants, with due attention be-
i:zg to the additional talent necessary to bring the group to maximum
NS

IEEEdiately following the constitution of the Brard of Medical Cansul-
_;teps were taken to draw up consulting contracts between the Institute
& m:mzen of the Medical Board, and each of these contracts has now
ecuted,

: de Board of Medical Consultants met in Washington on May & with Dr.
ST of the Institute, Drs. Shields Warren, J. Z. Bowers, and A. H.

- s+ Of the Commission in attendance, to work out the detsils of initiat-
.Program, The following procedures were agreed upon at this meetings

Hog?: normal channel of commmication between the participating med-
foq n and the p?ogra? will be through the Chairmen of the regularly
e an;az Committee" of a Medical Scheol, or through any special

. dpp01nued by the Dean of a participating university. Patients
¢ Admitted to the program only by these committees.

}eStegh? Boa?d_will select a person licensed to practice medicine and
Optan W}n CI}nlcal research and education to act as director of the
v * 1ith his aid there willb e selected & small nucleus of responsible

- 17 -
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nvestigators (about & persons) in the general fields of

Hematology Bicchemistry Pharmacology
. Pathology Radio Chemistry Physioclogy
Internal Medicine Health Physics

“plus a suitable group of techniocal and clinical assistants,

3. Business affairs will be administered through the Oak Ridge Insti-
tute.,

To maintain continuity of resesrch on available clinical material the
sard will selsct & number of neoplastic diseases for special study, For
"each specific disease, a panel of consultants will be appointed from the
taffs of the participating schools., Each pahel, in cooperation with the
apermanent staff will

(1) Determine the specific details of the investigation
“(2) Maintein a flow of patients to the Oak Ridge Hospital

d. Applications will be received by the Board from individuals who
wish to investigate spscific problems of their own, using materials avail-
] le only at Osk Ridge. These individuals will be assigned as Special Pro-
=J°¢t.Directors for the duretion of their project. TIhey will be expected to
O sh and maintain responsibility for their own patients.

Thining Program Deteils for establishing a train-
A ' ing program also were discussed
8 tho Washington meeting, and it was decided that facilities for the train-
of clinical resident physiciens on both a long and sheri term basis

ald be sgt_up, ?ogether with facilities for training physiciens in prac-
*9 8nd original investigators. These phases of the program will be estab-
ed on the following bases:

123' Aboyt two long-term residents (one-two years) will be acéapted.to
ipate in the clinicel investigative programs,

i; A number of residents will be accepted for three-month periods of
E 1n the use .of radiosctive materiasls and the handling of patients
feated with these materials,

: oihiiicians in Practi?e_or teaching may be accepted for varying
uiCipatﬁe{ both ?or trglnlgg in the use of radiocactive materials and
th 1 in;zrthe-znvostlgatlve program. This program will be coordina-
to uctional facilities already organized by the Oak Ridge

N .
r::;onal Research Council Fellows will be accepted to conduct
arch under the supervision of the permanent staff and consul-

"'.Non- F s . .
5 b rgi;nlcal medical investigation may be accepted but will, in
~ rred to the more general program of the Instituts,
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: The Board also authorized the Director of the Clinical Research Program
tto set up an informaticn activity to coordinate the program, ond to kegp-part-
kjcipating schools and individuals aware of the activitioes and opportunities

Favailable,

Dr. Marshall Brucer was elscted Chairman of the Board of Medical Consul-

3 The Board of Medical Consultants held a second meeting in Washington
on June 15, with Dr, Pollard in attendance, and tock preliminary action to-
ward the selection of & suitable Director of Clinieal Research.

;fhrticipating Programs The Institute served as co=

ith Member Universities sponsor of a Conference on
the Use of Radicactive Isotopes

An lgricultural Research hoeld at the Alsbama Polytechnic Institute from Dec=
mber 18 to 20, 1647. More than LOO agricultural ressarch workers, chemists,
others from throughout the South attended the oconferencs.

This conference is an excellent demonstration of how the Institute can
@ its member universities in special projects. For this conferencs, the
wtitute arranged with the Commission to secure the necessary radioisotopes,
isted in obtaining the participating persornel, and shared a part of the
of the conference. The program of the conference was as follows:

ber 18 -
FUNDAMENTAL CONSIDERATIONS

Morning Session
W. G. Pollard, Presiding

TECHENIQUES OF TAGGED ATOM RESEARCH
8. F. Carson, Oak Ridge

RADIOACTIVITY AND RADIO-ISOTOPES
Pred Allison, Auburn

Afternoon Session
Eric Rodgers, Presiding

ISOTOPES AVAILABLE FOR RESEARCH
Paul C, Aebersold, Onk Ridge

THE MEASUREMENTS OF RADIATION BY VARIOUS METHODS
) Paul W. McDaniel, Washington
EROTE 7y

b

VE PRECAUTIONS IN THE HANDLING OF RADIQACTIVE MATERIALS
G. William Morgan, QOak Ridge
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cember 19

Night Meeting S
Russell S. Poor, Presiding '

CONTRIBUTIONS OF THE ATOMIC ENERGY COMMISSION TO AGRICULTURAL RESEARCH

John Z. Bowers
Assistant to the Director,
Division of Biology and Medicine
United States Atomic Energy Commission

PLANT PHYSIOLOGY, SOILS, AND HORTICULTURE

Morning Session
Nathan H. Woodrulf, Fresiding

AGRICULTURAL RESEARCH WITE RADIO-PHOSPHOROUS
S. B. Hendricks, Beltsville

STUDIES OF CHLOROSIS USING R4DICACTIVE PHCSPHOROUS AND IRON

Orlin Biddulph, Pullman

AGRICULTURAL RESEARCY WITH RADICACTIVE SULFUR AND ARSENILC

M. D. Thomas, Salt lake City

Afternoon Session
Paul W, McDaniel, Presiding

DEMONSTRATION OF A TYPICAL TRACER EXPERIJMENT
Ralph T. Overman, QOak Ridge

Inspection Tour of Laborateries

Night Session
M. J., Funchess, Presiding

INDUCED AND NATURALLY OCCURRING MUTATIGNS IN RELATION TO
- ERTEROSIS AND THEIR VALUE IN PLANT AND ANTMAL IMPROVENENT

Donald ¥, Jones, New Haven

NUTRITION AWD ANIMAL HUSBARDRY

Morning Session
W, A, Lazier, Presiding




SOME BIOLOGICAL AND MEDICAL USE$S OF RADICACTIVE ISOTOFPES
G. Harold Copp, Berkeley

TRACER STUDIES WITH Cily URETHAN
Howard B. Skipper, Birmingham

FUTRITION STUDIES WITH RADIC-COBALT AND RADIO-COPPER (Motion Pictures)
George K, Davis, Gainesville, Florida

The Institute is anxious to cooperate with other member universi ties

The Institute served as co-host to the 1848 meeting of the Southeastern
ection of the Americen Physical Society held ir Onk Ridge on April 9 and

. President Graham delivered one of the principal addresses at this meet-
ping, and Dr, Pellard served as a member of the Program Committee which or-
gPanized the meeting. The Institute conducted a tour of the Oak Ridge Area

er those attending the meeting, supplying busses and commentators for the

0 physicists in attendance. The Institute has offered its services as host
d sponsor for the meeting of the Southeastern Section in April of next year,
Rlthough this offer has not yet been acted on by the Society.

for Papers The Board of Directors hes de-

e voted consideradle time to the

Ft?r_°f sponsoring activities other than the regular Institute programs

,.$‘"111 stimulate the development of scientific research and training in

T ?Dﬁ?ersities. The first such step was formally aprroved at the March

eting at which the Board decided to meke three annual awerds of $500

or papers of distinguished merit in the fields within the province of

.,:"‘tltute. These awards are open only to staff members or students from
"th?r universities and will be paid from the Institute’s ovm funds.

ibillty conditions, rules, and other information on the awards will be
P?d prior to the beginning of the 1948-LY school year.

ntary Graduate o This progrem, which is con-

FTogram ducted purely as a service fun-

o ction to Cak Ridge, continues

i}ﬁgort&gt factor in enabling the Commission and its contractors to

hg‘ ¥ ?kl}lad personnel. Because the Institute does not grant aca-

: ;;ts in its own neme and beczuse the supplementery program is quite
Bhes 1, rom the regional and national programs of the Institute, this pro-

S o0 Sub-~contracted to the University of Tennesses.

oy z.:zg ;irms of the contract, the Institute supplies the building
Tfhe Un:e necessary equipment and supplies for conducting the pro-
lied 15 iversity supplies 2ll the necassary personval. The Institute
p i1ve classrcoms for the program, two well equipped chemistry

es ;
%% @ biology laboratory, & physics laborafory, and an instrument
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n standard benches with outlets for \
L

shop. . The chemistry laboratories contai
glass blowing tables, \

compressed air, vacuum, gas, hot and cold running water,
snd other equipment found in a well supplied chemical ladberatory.
k. The physics laboratory is equipped with AC and DC voltage and all nec- !
¥ essary equipment to conduct laboratory work im atomic physics. The biology ;
laboratory similarly is well equipped with storage cabinets, two incubators,

& refrigerator, an oven and sutoclave, together with microscopes and otner t

 biclogical equipment.
Courses for the masters and doctors degrees in Chemistry, Mathematics,

"‘and Physics are offered through the University of Tennessee Graduate School
EBranch at Osk Ridge, and some of the University's best teaching talent has

been assisgned to Oak Ridge.

Attendance at the Oak Ridge Branch during the fiscal year was as follows:

Summer Session, 194T7.eessrscesoscersstd

Fall Quarter, 1947 ciscevsrereasansass202
Winter Quarter, 19L8...svvvarrereres 132
Spring Quarter, 1948...0v4vevsveess..108

= Forty-eight employees are now working on their doctoral degree through
Ethis pregram. A total of 235 different students participated in the pro-

&m during the school year,

Criginally, classes were held only at nights and on week ends, but an
ok ngement has been worked out whereby some students also attend classes
£ Tuesdays and Saturdays, with the attendant's pay being reduced by 20 per
PNt to compensats for his absence from work one day each week.

t :sThe Uni?ersity is conducting this program at considerable cost to itself,
expending about $73,200 annually out of its own funds over and above -

el

@ Bmount reimbursable by the Commission,’

—Uggieinﬁtitute refers all requests for information on this program to
litiesséty of T?nnessee apd.takes no part in it except for supplying the
one contnd serving as a,}lalson agent between the University and the
mttersractors on qusstions of leaves of absences, schedules, and sim-

g ?::jﬁﬁlislng ngeds of Fhe University for the conduct of this program
s _Thec;?r in enapllng the Institute to receive greatly expanded
ing the r;;? ?hat it rec§1?ed such quarters has beecn invaluable in
imilar aut' ‘lglsotope traln}ng program, the medical research program

o ¢tivities, The Institute has since been forced to obtain ad-

:building space to house its activities.
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SECTION III. ADMINISTRATION AND ORGANIZATION

The Nominating Committee select-
ed to recommend nominations to
the Board of Directors f(or the

Lpoéition of Executive Director reported at the Board Meeting of October 31,
-1947. The Committee recommended that Dr. Pollard be named as Executive Dir-
.ector, and with the nominee absenting himself, the Board unanimously elected

: Dr, Pollard to the post,

Executive Director

On informing Dr. Pollard of his election, Dr. Seitz advised him that it
was the desire of the Board that he give primary consideration to arrangements
twhich would permit him to maintain his scientific interests, engage in scient-
‘ific research, attend scientific meetings, and serve as a consultant to re-
search groups in Oak Ridge where gpppropriate. It was emphasized that the
position should not be purely administrative in character, but on the con-
trary should be made to serve as a medium for expressing the .scientific lend-
ership of the Institute.

As the Institute program broad-
ened, it became evident that a

greatly expanded organization was essential for it to function properliy. At
ne March 13 meeting, the Board of Directors authorized the Executive Dir-
fﬁto? to assemble a considerably expanded administrative staff to perform
“1€ increasing work of the Institute. The Board in effect directed & major
torganization of the Institute staff along lines shown in detail below.

Organization

40 office of business management was established to perform the stand-
iy bUdg?tary, fiscal, accounting, and other routine management affairs of
.organization similar to the Institute in size and character. The Board

) 8uthorized the appointment of Mr, J., W, Mumford, a man of wide exper-
led?n business matters, to the position of Business Manager., 4As such he
:éllre?t the office of Business Management and assemble the necessary per-
thi’ Wlt? the approval of the Executive Director, to perform the duties

: § offica,

i'Unlversity Relations Division was authorized to assume responsibility

¢ of the major functions of the Institute., This Division will supervise

X of nlﬁter ?he Graduate Training Program, will be charged with the place-
'.Stgil:irSlty sc;entific staff members in Oak Ridge laboratories, will

oress fe Supplementary Graduate Training progrem sub-contracted to the

-tuteygg Ee?nessge, and assume responsibility for all activities of the

b ESearzg Ylng.dlr?ct services to, or relations with, universities and

duats t1nst1tut10ns OuFSlde\Of Oak Ridge, and with university faculty

a1y Oihudents. The University Relations Division will have -the assist-

) er departments where necessary to carry out its activi ties.

T

Speci . e
__ cigicial_T?alnlng Division was set up to conduct programs of tradning
¥ ot Sueﬁnnlques of research developed on the Atomic Energy project.

€0 program is the series of radioisotope courses to be held

- 23 -
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This Division will be charged with responsibility
for. the preparation of detailed plens for each training course, for the con-
duct of correspondence in comnection with such training progrems, for the

= preparaticn of announcements and other notices, the development of proced-
z.ures for application and edmission to such programs, and similar activities.
During intervals between training programs, the Head of this Division and
}his assistant will engage directly in reseurch and training at the Oak Ridge
dlational laboratory in connection with the Institute's Fellowship prograom at

the Laboratory.

et Cak Ridge this summer .

At the March 13 meeting, the Board of Directors approved the appointment
of Dr. Ralph T, Overman as Acting Head of the Special Training Division. Dr.
Overmen is a Senior Research Chemist at Oak Ridge National Laboratory and has
pleyed a leading role in research leading up to the wide-scale production of
radicisotopes for use in research. He was granted leave of absence by the

laboratery to join the Institute staffl.

2 A Medical Division was suthorized to conduct the Medical research pro-
gram assigned Yo the Institute in March, The direction of the work of this
department, the formulation of its administrative structure and technical
upervision, and the development of the Research Program is the responsibility
??;the Board of Medical Consultants, The Board will advise the Executive
Mrector of the Institute concerning & suitable structure for the resident
#t2ff of the research hospital, and will assist in the appointment of suit-
ble individuals to positions in the programs. .

H .In addition to the conduct of the Medical Research Progrmm, this Division
cooverate with the Academic Division in the mnintenance of adeguate re-

R¥ions with Scuthern Medical Schools. E

ge#gal Counsel ’ The Board of Dirsctors early re-
f;’ T cognized the necessity of employ-
1o BE:19621 counsel to assist and advise the Executive Director in the negotia-
?f contracts, in complying with various Federal and State laws in the
tion of the Institute, and in many other fields, At its third meeting,
e 30, 1947, the Board of Directors authorized the Acting Executive Dir-
_ ;O engage Mr., Charles D, Snepp, of the firm of Anderson and Snepp, of
tﬁle, as counsel) for the Institute, MNr. Snepp has been of invaluable
ance to the Institute during the past year.

.t of Building | ' ' The Institube headgquarters was
Caming strg s L moved in October.from an office
$1din ;hﬁlon Bulld}ng to gr§atly expanded quarters in Building 2714-G.
tfan DiE% _ ich was ?rlginally intended as a research laberatory for the
S¥2d op e§§Ct’ ?ontalns almost 20,000 feet of floor space and is well con-
*miﬁﬁtizut ow tlle.- A%thoggh inadequate to house the expanding uctivities
R orr s o :% the building is the best available atthis time., It contains
e Bnd,r 1elve cla§s?o?ms and laboratories, a workshon, limited stor-
for nse e ated fac%llthS. T™wo of the laboratories hnve been re-de-
_ in the radioisotops training course during the summer, and con-

®to:'shields
fas 08 has been erocted vhere necessery, A counting rcom has been




hemistry, and physics.

Prroved there on June 9g.

for its building needs over the next five years.

oy present knowledge:

et up, and other leboratorics have been fully equipped for use in biolegy,

Lack of library and office space is the most serious deficiency in the
present building., The library has space for no more than 10 students and
readers, and more than 200 persons are attending various Institute Programs.
Although office space is at & premium in Oak Ridge, the Institute received
§12,000 feet of additional office space in the City Administration Building
‘early in June, and the business and exscutive offices of the Institute were

The Institute has submitted, at the request of the Commission, estimates
{ It is expected that these
needs will bo met by construction of new, permanent-type buildings, with
‘architecture in keeping with the academic background of the Institute,
ollowing requirements were submitted as the minimum needed by the Institute
for the next five years, as nearly as such requirements could be determined

Central Administrative Office Space--«-w--- 12,000 square feet
conferenc.e Space.'_;.__.'_-....-.---—-—.-'-—-' -------- L;OO Square feet
duditorium {to seat 500 people)-====rm=r=a=w- 5,200 square feet
(plus 2 large lecture rooms to
open into auditorium when needed)e=---- 1,200 square [eet
------------------------------------ %100 square feet
Tention roOMes-ce=remeecemmcam—m———————— 2,000 square feget
-------------------------------------- L,00 square feet
iﬁl'Tralning Divisionevemcemmmeommeaee 7,250 sguare feet
:Radloisotope leboratories, counting
" Yoom, animal room, store rooms,
classrooms, and research laberatories)
Versity Relations Division-=-s-=-r—=n-==- 7,470 square feet -
boratories, classrooms, store-
- Tooms, preparation rooms, and
BT eenhouse, for physies, chemistry,
1ology, and agriculture)
€ral Classrooms (four)----=--=-mmm—som-= 1,500 square feet
------------------------------------- BOO square feet
Qu.s; and storage sSpace--=mr--e-mm—ea=- 17,900 square feet
otal (approximate) €0,000 square feet
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sonnel Policies The Institute, in so far as its
contractual obligations permit,
stablishing & university type rather than an industrial type atmosphere
its administrative headquarters. The contract with the Commission author-
8 very liberal personnel policies to be established, Ma jor provisions of
yloyment policies are as follews: a fourty-hour work week, six holidays
mially, up to 10 days excused absences with pay under exceptionel circum-
ces, two weeks vacation after one year of service, and one week during
first calendar year if ewployment began prior to July 1, sick leave of
days annually for the first year with increments in succeeding years up
5.6ays Por the fifth year and thereafter, and a retirement plan through

' By employee By employer
On first §250.00 of basic
monthly salary . 2% 754
On that portion in
excess of $250 monthly. Y S 5%

.The Institute also will carry life and health insurance con sach employee
oon &8s the required number of persons have been employed.

zioitiation of these employment policies has resulted in the establish-
:0f very high worker morale on the part of the Institute employees,

ADMINISTRATIVE PERSONNEL NOW EMPLOYED BY INSTITUTE

Beck, Harold D., Jr, , McClannahan, Barbara O,
Brewn, Dorothy A, Mumford, J, W.

Burton, Betsy 4. Odom, Lois E.

iCQuey, Jemes H, Overman, Relph T.
:Dinsmore, Donna M, . Pollard, William G,
‘d&ney, William G, o Rose, J. W,

ommell, Mary C, Russell, Mary E.

- » Arthur H., Jr. ' _ Sherp, Dorothy M,
ﬁ Fugh Paul | Vaughn, Charles L.,
isﬁhn‘ Rbbl? R. - Whited, Betty P,
;voanson, Dixon Wood, Nary J.

’Livesey, Rchert L,
. IKSTRUCTORS FOR RADIOISOTOFE PFROGRAM

oM Finkle, Ray D.
lanz, Henry

: Negotictions on the Institute's
8on oonts definitive contract with the Com-
;t;?UEd throﬁgh & good part of the year, and the contract itsclf
T Which thgnid on May 2L, 1948. It repiaces the temporary letter contract
o De nstitute has operated since March, 1947, apd will remain in
écember 31, 1951, 1In genernl, the provisions of the contract

- 26 -
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the same as those contained in the ecarlier letter contract except for
gir more permanent nature. Provisions are made in the contract for carry-~
{nz on the Graduate Training Program, Research Participation Program, the
$opplementary Graduate Training Program, tho Radioisctope Training Program

other special programs in the field of nuclear and related ssiences, A
pplement to the contract makes provision for the Glinical Research Program
he Medical Division.

.The contract also calls on the Institute to serve in an advisory and
sultative capacity to the Commission., It esteblishes the necessary con-
totual relationships under which the Institute is reimbursed for the cost
the work it carries on, with the exception of the salary of the Executive
ctor and the expenses of meetings of the Board of Directors. The contract
%6 provision for a f{ixed overhead allowance, readjusted annually and pay-
¢ in equal monthly imetalments to cover miscellansous expenditures for
3 provision for direct reimbursement has not been made, Appendix A of
contract defines employment policies, leaves of absence, benefits, annu-
®8, insurance and similar matters with respect to the Institute employees,




APPENDIX 1 c

CARBIDE AND CARBON CEEMICALS CORPORATION Y
UNIT OF UNION CARBIDE AND CARBOW CORPORATION

POST OFFICE BX P
QAX RIDGE, TENMNESSEE

Januery 9, 19L8

Board of Directors

E-Cak Ridge Institute of Muclear Studies
F. 0, Box 117

ek Ridge, Tennessee

Attention: Professor Ym. G. Pollard
Executive Directer

Géntlemen:

Folleowing cur conference Wednesday afternoon, plus the several sub-
uent conversations between smaller groups, it may be helpful for us
fo:try to indicate, a bit more im detail, just what the Carbide and
Arbon Chemicals Corporation group believes can (and should) prove sound
fes for cooperative efforts with the ORINS and Southeastern Universities
p8. These bases do not reprssent all the possible items and these

8re-listed have not been thought through in detail. They do represent
RTpood start,

1. First of 21l we believe the proposals of the AEC are "firm"
thate-~within the scope of the contrectual obligations as finally

8d to---the Chemicals Corporation can operate the X-10 facilities
true "National Laboratories™ carrying out the basic research,
eering developments and small-scale production--as desired by the
3§i?n. The two beliefs are fundamental: Without them the Chemicals
tion would not be interssted in proposals of the AEC.

5 S be would like the University groups to feel an interest in, and
B8tions for, the successful prosecution of the basic research part of
Ograms previously included in the X-10 set-up. In line with this
We would like the University groups to assist in plonning the

fonel and ‘scientific program required for the basic work.

3 'would-be desirable if the University groups---through a Scientific
Iy Committee (Steering Committee, or named as you wish}---appointed

~%would outline, or suggest the outline for the btasic program and

egarding the technical and organizational programs., Current

w-OPerations will, perforce, have to consist of extensions of current

dr?com@ended by personnel from the Monsanteo-University Chicago

[ 4 Dlzation, but we will welcome comments, criticisms or approval.




pakx Ridge Institute of HNuclear Studies -2 - January 9, 1948

Later, when a satisfactory new organization is established, we expect
the personnel to submit annual programs---on which we will appreciate
your review, critiecisms and approval, Insofar as your suggestions
fall within our contractual obligations with the Commission, we will
attempt to cooperate with you.

We would prefer that the Coordinator we aproint for the basie
research program be a man recommended, or approved, by your group.
Preferably, he should be furnished by your group. We will welcome
assistance,

"Help along other personnel lines will be welcomed by the Chemicals
Corporétion from the University group. Thess include (potentially)
professors on Sabbatical leave, or on &n exchange basis; &s wall as
graduate students, within (or in addition to) the ORINS group. Details
regarding the last-named should be worked out, Graduate and postgraduate
students lemving your universities aro urged to consider permansnt employ-

~ment with Chemicals.

g 3. The Chemicals Corporation proposes to follow a very liberal

policy regarding publications from the staff of the Clinton National
laboratories, Only two criteria are planned: (1) Technical quality
to reflect credit on the individual and the group, and (2) Security
regulations, A subgroup from the Universities might well be chosen to
P2ss on (1) and to make suggestions on (2). The Chemicals Corporation
w¥ill put no cbstecle in the way of publications indicating the connectlons
of the authors with their universities or the ORINS, nor does the Chemicals
Corporation plan to insist on designation of the corporation's connection.

L. In an effort to mintzin even closer relationship with the

E:r?oration plans to seek individual persomal consulting contracts with

thrlous a?ademic scientists. It is hoped that these contracts {at least
€ maj?rlty of them) can be placed with scientists from the Southeastern

dv23P51tiea group. We would aporecigte suggestions or nominations and
ce from your group. ’

E fegi One final,'though not insignificant, item should be hers listed.
N that thelCllnton Ladoratories, to be a true Netional Laboratory,
. onqu1re facilities additional to those now at X-10., Specifically,
nd easflas an ?xample, weg believe that a large cyclotron is desiruable,
Versity possible at Y-12, and really necessary if the Southeastern
Riked thelgs are Fo wrake the progress we hope for and expect. We have
.Will . Ommls§19n for such 2 cyclotron and have every reason to believe
iﬁfentiOne?ome a?axlable—--and quickly! We hope you con consider this
: in meking your plans for basic work and will cooperate fully in

fcurj ; ;
D optimum yislds from these facilitiss. Hurc again we will welcome
asalst&nce.

oo

Diversity viewpoint then is now foreseen from ORINS contacts, the Chemicals

——— -
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§. Most of your groups understand the geography and physical set-

up at Osk Ridge. It is hoped that a single large opsrating group (the

C&CCC) con (with tho help of local Commission personnel) develop improved
iving and working conditions within the area. This applics particularly

to housing---n point of importance in considering exchange personnel or
dividuals for short stays in Oak Ridge. '

At least passing reference should be made to our belief that there is
oom for improvemsnt (nationwide) in the relotionship between American
ndustry and Universities. The set=up at Jsk Ridge, where so many new and
usual facilities are available, would seem to afford en excellent oppor~
tunity for cooperation to the mutual odvantage of Universities and many
rdustrial organizations to whom (otherwise) such facilities would be
mccessible., We believe there is a I'ruitful field here,

At the risk of appearing repetitive, we beliecve the above are at

east preliminary bases for starting work or contacts with your University

¥: groups. Furthermore, we believe they justify on optimistic appreach to
'h?'many problems we know will arise., A four-year contract offers a good

line of departure™. Progress will depsnd on many factors---not the least

of which will be your help in maintaining a truly "National Laboratory"--
r.even a "Sectional loboratory", What further bases can your group suggest

to the further advantage of the Universitics and the Atomic Energy Commissiont

Very sincerely yours, «

CARBIDE AND CARBON CHEMICALS CORFORATION

/s/ George T. Felbeck
Vice~President

-3 -
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APPENDIX 1I
0

UNITED STATES
ATOMIC ENERGY CCHMISSION
Washington 25, D. C.

April 7, 1948

Pear Dr. Graham:

During the past few months there have been some inquiries
by universities concerning the best way in which they ecan cooperate
with the Atomic Energy Commission in developing the National Labora-
tory et Oak Ridge. As President of an association of universities
‘developed for this purpose, namely the Oak Ridge Institute of Nuclear
* Studies, you can most appropriately advise the universities in this

" Cut of my experience with the TVA over a period of years
in the development of a close working relationship with the Univer-
sities of the region, I know how imporbtant and helpful such cooper-
8tion between a public technical enterprise and the Universities can
be, Thile the Nation's atomic energy program is markedly different
from the TVA program in mamny respects, still in the matter of close

Working relations with Universities there is helpful precedent.

= As to how best this essentinl cooperation can be made
ffective, this is a question that will require time and experience
t?_§35W8r- The Commission is strongly committed to the ides embodied
in the cax Ridge Institute of Nuclear Studies as probably the most
fective means yet devised to schieve this cooperation. It is,
rthermore, a means that will lend itself to adaptation from time to
DS in accordance with the requirements of the paramount responsi-.
Bilities of this Commission to the country. A reglion-wide agency,
~*0. Fhe Oak Ridge Institute, joining the universities into a special-
ed instrumentality seems well adapted to the needs of the situation,
th from the viewpoint of the necessities of the Hation's whole atomic

1rgy development and of the South and its institutions.

i There has been considerable misapprehension generally about
érecent realignment of the reactor phase--the most important phase--
—he devolopment program, The Commission was forced by experience to
f;Ude that success in the urgent work of developing nuclear reactors
1te test attained by plocing this work largely under one direction;
that the pest prospects for this--everything considered--would be

£ g
iﬁ:ﬁ-a Argonne National Laboratory. This decision was in no sensc what
reflection of any kind on the management of the Ouk Ridge National

orat : i

‘git?ry Or 1ts notible working force. The other basic reseirch
}esl&t Cok Ridge must now be strengthened, in order to advance

*on's interests most rapidly.

ol
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P
Y UNITED STATES Y
' ATOMIC ENERGY CCHMMISSIOHN
Washington 25, D, C.

April 7, 1948

Dear Dr, Graham:

During the past few months there have been some inquiries
by universities concerning the best way in which they can cooperate
with the Atemic Energy Commission in developing the National Labora- .
tory at Oak Ridge, As President of an association of universities
developed for this purpose, namely the Oak Ridge Institute of Nuclear
studies, you can most appropriately advise the universities in this
rettor, : : S S

. Out of my experience with the TVA over a period of years
in the development of a close working relationship with the Univer-
sities of the region, I know how important and helpful such cooper-
ation between a public technical enterprise and the Universities can
~be. TYhile the Nation's atomic energy program is markedly different
- from the TVA program in many respects, still in the matter of close
working relations with Universities there is helpful ovrecedent.

. As to how best this essentisl cooperation can be mode
effective, this is a question that will require time and experienco
to enswer. The Commission is strongly committed to the iden embodied
in the Oak Ridge Institute of Nuclear Studies as probobly the most
effective means yet devised to achieve this cooperation. It is,
f?rthermore, a means that will lend itself to adaptation from time to
t}me in accordance with the requirements of the paramount responsi-
bilities of this Commission to the country. ‘A region-wide agency,
i.e. the 0ak Ridge Institute, joining the universities into a special-
ized instrumentality seems well sdapted to the needs of the situation,
both from the viewpoint of the necessities of the Hation's wholec atomic
energy development and of tho South and its institutions.

There has been considerable misapprehension generally about
the recent realignment of the reactor phase~-the most important phase--
f the development program, The Commission was forced by experience Yo
onclude that success in the urgent work of developing nuclear reactors
culdbebest attained by plucing this work largely under one direction;
‘2dt§hat the best prospects for this--everything considered--would be
er : Argonne Notional Laboratory. This decision was in no sense what
: Iéboratreflect?on of any kind on the management of the Cik Ridge National
é'actiViA?rF or its notible working force., The other basic reseurch
S ihe Na;}951ﬂt‘0nk Ridge must now be strengthened, in order to adwance
lon's interests most rapidly.
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Dr. Frank P, Grahonm -2 - April 7, 1948

It is in the types of basic research intensified at Cak
Ridge, not reactor development, that the Universities of the Scuth
have the greatest interest--so it would seem to me--‘and have the
greatest opportunity to contribute to *his Nation's atomic energy
program. The Commission, its Oak Ridge Menager, Mr. John Franklin,
and the Carbide and Carbon Chemical Company, the contract operator
at Oak Ridge, are prepared and eager to have the full participation
of the Universities of the region--through their creation, the Oak
Ridge Institute of Nuclear Studies--so that all of us may carry for-
ward Basic research in a way and on a scale such as the South hes
never sceen before.

A new era of scientific research and training is omening
for the South; this is my confident belief. The fact that an in-
dustrial concern of long excerience is combining with a Government
Agency, The itomic Energy Commission, and with a union of Univer-
sities, presents a great challenge, For just this combination has
never been tried before, and in terms of the interest of the South
and its technical advance, seems to hold out much that is hopeful,
and potentially of great value. For the South needs expanded neca-
demic training opportunities for scientists and it also needs in-
dustrial development experience and know-how, These, together with

some of the finest and most costly laboratory facilities in the world,
can produce great results for the training of the South's young
Peeple, for the good of the country, and, we may hope for the ultimate
benefit of mankind.

So I say, the best way in which the universities caon co-
operate is in helping the Commission, its M2nager, Fr, Franklin, the
Carbide Corporation and the to-be-named Director of Oak Ridge National
: Laboratory, to make this research institute a success. It is the
Commission's stated intention that the Oak Ridge Institute will work
¢losely with the Director of the Oak Ridge Luboratory and with the
Commission in charting the course of this research work, in assessing
t@e program, in worlking out improvements that will further the Com-
mission's work and the work of the Universities. This process of
Cogsultation between the people who mun the Laboratory itselfl, the
Universities, the operating corporation, and the Commissioen, surely
Provides a means for achicving the maximum usefulness of these great
fecilities and making the most of thisgreat oprortunity.

I am no perfsctionist: I recognize that in human affcirs

(ﬂnd_even pure science is carried on by human beings) it is not
POSsible completely to satisfy the wviews of everyone., I do not expect

102bb23




Dr., Frank P. Graham -3 - April 7, 1948

this to happen here. But given the right spirit I do believe the
results of this effort will be generclly sctisfactory to most of
the varied interosts and responsibilities involved.

Sincerely yours,

/s/ David B, Lilienthal

David E, Lilienthal
Chairman

Dy. Frenk P, Graham
President

University of Worth Curolina
Chapel Hill, North Carolina
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MEDICAL DIVISION

Marshall Brucer, M. D., Chairman
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GENERAL

By the beginning of the current fiscal year, the Lioard of Medical Consultants of the Institute
bad precty well skerched out rhe outlines of the medical program. This group of men, repre-
5" sentative ol the best the South had to otterand ofa calibre 10 command respect everywhere,
. spent many an hour laying out the program. They journeyed to Oak Ridge, to Washington, to
North Carolina, and a half dozen other places for conferences and meetings. Finally, on Sep-
" tember 30, the Board approved the Basic Medical Plan, a condensed copy of which is attached
; at the ead of chis eeport,

With the plan outlined, the Board of Medical Consultants then began a searching review of
the whole plan to make sure thac it was feasible and to offer sound hope of good to come from
‘the money to be spent. At the November meetings, chen, the Board teok a critical lock ar its

- handiwork. A synopsis of the Board’s review follows:

It had been suggested that government money might better be spent at the Southern uni-
ersities where there are already groups of highly trained investigators in the medical sciences
and where patients are more readily available. It had also been suggested that che program would
l.aecripplcdby the restriction of the study to cancer. Objections had been raised concerning the
inaccessibility of Oak Ridge, its lack of clinical facilities, and the security regulations implied
: in 2 program located at an Aromic Energy Commission installation. It bad also been poioted out
that radioisotopes have not¢ shown cvidence of fulfilling the therapewtic expectations criginally
s predicted for them. It had been pointed out to some members of the Board that facilities already
Fexise for medical research in both the field of cancer and in rhe field of radicisotopes at well-
: established centers throughout the country.

The Board decided that there are disadvantages to medical research ar Oak Ridye, but the
Board also considered certain accompanying advantages. Although Qak Ridge does not already
hn 8 staff of medicalscientistsit does have a group of scientists trained in physics, chemistry,
g and biclogy which would be difficult to match ac any single university and would open up whole

approaches to the study of cancer. The Beard felt that all investigations are setup within
estrictions and that the limitation to a study of a field as broad as cancer is almost no re-
Sriction at all, Although it is wue that patieats would be more readily available at any university
dical center it is highly probable that such a placement would result in 3 dominacion by that
tee. It was considered one of the purposes of the program to make Oak Ridge more available
?.11- of the Southern medical schools, and to discourage its domination by any small group of
dividuals, Moteover, the lack of clinical research facilities at Oak Ridge can be relieved only
€oastructing such facilities; and a program such as it proposes is the logical agency to supple-
vy thg existing facilities at Cak Ridge. The Aoard was not so much impressed by cument
$appointments in the use of radioisotopes as by the possibility of use in as yet uninve stigated
« The Board of Medical Consultants was alse of the opinion that the propesed program
_b_CmOre likely to succeed as a major activity at a center devoted to the study of radivactivicy
I would at any single university medical center where it would be only one of many im-
e clinical research efforts. In the light of such discussion, the Board passed the follow-
resolurion:

“RESOLVED, that the Board of Medical Consuleants of the Oak Ridge
Institute of Nuclear Studies, assembled at New Qrleans, Louisiana on
17 November 1948, after much discussion and mature Jeliberation con-
c_cming both the advantages and disadvantages of esrablishing a medi-
cal program at Oak Ridge, and being cognizant of the objections which
have been raised against such a program wish to reaffirm the March 2,
1948 resclution of the representatives of the Southern medical schools
that_thc Qak Ridge Institute of Nuclear Studies undertake the proposed
Medical Program at Qak Ridge."

concumrent problem to that of establishing a basic philosophy and program was the matter
Bhﬂ competent man to lead the Medical Division. The demand for medical personnel
C*earch had never been greater.” During its delibetations the Board screened more than 90
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prospects. At its meeting on November 17, the Board recommended that Dr. Marshall Urucer,
then of the Department of Physiclogy, University of Texas, be named Chaitman of the Divisjon,

Dr. Brucer reported to Oak Ridge on December 30 and since that time has pursucd his work
with vigor and skill. He has recruited the nucleus of an outstanding staff, the medical building
was under construction at year’s end, bids for laboratory equipment were out, hoods for the use
of radioactive materials had been designed, and the entire program was progressing in a most
satisfactory manner.

ADDITIONAL STAFF

The Board thea aimed at obtaining a strong staff in depth. Since the Division is approaching
the problem of the medical use of radiocisctopes as primarily a pharmacological one, the Division
has been unusually fortunate in adding Dr. H. D. Bruner as Principal Scientist and the number
two man in the Division. Dr. Bruner, an cutstanding research scientist was Professor of Pharma-
cology and head of the Department at the Univer sity of North Carolina Medical School. Dr,
Bruner received his bachelors, master's and medical degrees at the University of Louisville and -
did his Ph. D, work under Dr. A. J.Carlson at the University of Chicago. He did wartime research
on OSRD projects at the University of Pennsylvania Medical School and at this time has morethan
25 research papers to his credit,

There was need of a research man also trained as an internist, particularly in the period
before the residence program is set up. This situation has been well taken care of in the add-
ition of Dr. Gould Andrews to the staff as Seniotr Scientist. A specialist in hematology, Dr.
Andrews is well-equipped to serve as an internist. Prior to joining the Iastitute staff, Dr.
Andrews was director of cancer training at the Stritch Medical School of Loyola University in
Chicago. He received his training at the University of Michigan Medical School.

DR. HARRY BRUNER DR. MARSHALL BRUCER
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DR. GOULD ANDREWS DR. JESSE PERKINSON

' DR. JACOB FURTH APPOINTED PATHOLOCIST

An excellent example of the uausnal situation that makes Oak Ridge a splendid research
Lenter is seen in the appointment of Dr. Jacob Furth, internationally-known pathologist, as
p?‘%“"!"gisr to the Medical Division, sven though Dr. Furth is actually on the staff of the Biology
DI‘:ISIOE of the Oak Ridge National Lzboratory as Head of the Pathology and Physiology Section.
TP*‘-S Rousual arrangement holds great promise for effective research. Dr. Furth brought with
5 to Oak Ridge a large number of extremely valuable laboratory animals from his former post
&t Sowthwesrern Medical College. He Is the author of more than 100 research papers aod is
Vice President of the American Association for Cancer Research and 8 member of e Editoral
031"1[_ of the Journal of the Naticnal Cancer Institute and the magazite Cancer Research. He is
& recipient of the Gold Medal of the American Medical Association for his wock on lcukemia,
a0d again, he was elected for honorable mention by the Association for his work on ovarian rumors.

Both Dr. Bruner and Dr. Andrews joined the staff on July 1. Slated to come to the Division
g: August 1 is Dr. Jesse Perkinson, Assistant Professor of Biochemistry at the University of
org1a, who is joining the staff as Senior Scientist in Biochemistry.

With these four as che nucleus, the Roard has laid the foundation for an outstanding staff,

z A number of technicians already have been employed 1o assist in the work of the Division,
= together with fecessary office personnel.
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ARCHITECTURAL
LABGRATORY DESIGN AND CONSULTANT SERVICE

With the rapid increase in the use of radioactive materials and the need for special facilitieg,
the Institute receives namerous requests for advice on laboratory design and building construction
forboth safety and efficiency. The Medical Division has supplied this type service to the follow.
ing organizations and- individuals to date:

The University of Tennessee Medical College architects in Memphis, through Dr. Douglasg
Sprunt, who is in charge of the construction of the cancer research facilities in Memphis.

The Medical College of Alabama ar Birmingham, through Dr. john Bruhn, Chairman of the
College construction comminee.

The University of Virginia Medical School ar Charlottesville.
The University of Texas Cancer Research Unit at Houston.

Dr. L. H. Gray of the Radiotherapeutic Research Unic of [fammersmich Hospital, London
England, : ’

RADIOCHEMICAL LABORATORY DESIGN

Probably the most important single piece of equipment in the radicchemical laboratory is the
fume hood. Since the hoods currently available were either unsatisfactory or too expensive,
steps were taken early to design a suitable hood. A number of conferences were held with
various specialists inhealth physics, radiochemistry, radio-physics, and engineering in the Cak
Ridge area concerning the requirements for laboratory design within the scope of the hospital
usage of radicisotopes. Later, talks were held with representarives of various laboratory and
equipment manufacturers. A preliminary drawing and statement of specifications for an adequate
radioactivity fume nood was drawn up and submitted to four of the major laboratory furniture
manufactures. Representatives from the Oak Ridge National Laboratory, the lsotopes Division,
and the Institute were called to the experimental laboratory of the E. H. Sheldon Company,
laboratory equipment manufacturers in Muskegon, Michigan, Following this conference, an
experimental bood was conseructedby the Sheldon Company and set up in the Training Building
of the Institute. This hood was given exhaustive tests in April, and on April 21st, represematives
of interested organizations in Oak Ridge and various laboratory furniture manmufacturers were
invited ro inspect this completely new design in hood construction. The hood has been apptoved
by both the Medical and Special Training Divigiongof the Instirute.

The redesigning of the tadiocactivity fume hood is one phase of a current program designed to
standardize, within cerain limits, many of the items of equipment which are necessary in the
kandling of radicactive substances. A series of conferences are under way with the U. S, Plywood
Corporation concerning the use of bonded stainless steel and plywood; with the Oak Ridge
National Laboratory comceming the design of remote handling equipment; wich the Isoropes
Division and other handlers of isotopes concerning the adoption of a standard radicactivity
hazard symbol; with the Corning Glass Works and the T. C. Wheaton Company cencerning the
adoption of standard laboratory radicactivity glassware; and with a number of venders of meal-
iurgical products concerning design guestions on shiclding blocks.
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i CONSULTANTS

Oak It was recognized early that the permanent Qak Ridge staff would be a nuclaus only. For
ital the Division to function as conceived, active participarion by the cooperatiog medical schools
and

was deemed essential. Additionally, medical scientists from outside the region with unusual
“ talents would be a valuable asset to the Division. Consequently, the Board has devoted con-
- siderable time to the matter of assembling an outstanding coasulting staff. At present this staff

on, censists of thirteen iodividuals and is being expanded rapidly. The present consultants to the !
ar- Division are as follows:
‘ag Lester van Middleswocth, Ph. D. Philip Handler

structor, Department of Phystology

; Associate Professor Biochemistry
Univecsity of Tennessee

and Nutrition
Duke University
John L. Wood, Ph. D.
A_s:f.oma_:e Professor of Chemistry Arthur C. Guyton, M. D.
Dmvers ity of Tennessee Associate Professor of Pharmacology

and Experimental Therapeutics
Chatles Alien University of Mississippi

to
he
«od
*E: U‘?"Cia.te Professor of Anesthesiology
- Diversity of Texas Medical Branch William C. Levin

zf_ IJJOhn M. Bruhn.Professor and Chairman
¢partment of Physialogy and Pharmacology

ivcrsiry of Alabama Ralph W. Brauer i

G Assistant Professor of Biochemisiry
- V. B?ldridgc Louisiana Scate Universicy
Diversity of Pennsylvania

Assistant Professor of Internal Medicine “'»
University of Texas Medical Branch ’

Charles D. Van Cleve
Associate Professor of Anaromy '
University of North Carolina ;

Comei.ius T. Kaylor
3§0t.'1a_tc Professor of Anatomy
versity of North Carolina

Joseph W. Beard, Professor of Surgery,
Jetome S, Harris

in charge of Experimental Surgery
Duke University

Ssoclate Professor of Pediatrics and
" Duk Biochemist
¢ University

5%
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COOPERATIVE ACTIVITIES

As noted earlier, one of the strong factors in locating the cancer research program here
the proximity of unique facilities and gifted staffs in chemistry, biology, physics, health phygjc
and related fields, and Dr. Brucer entered negotiations early for the use of these staffs 53
facilities., For instance, much of the animal work, especially that concerning large animalg
will be carried out at the AEC-UT Experimental Farm in Oak Ridge. Contract negociations ax;.
nowunder way to spell out the derails of this arrangemeat.

A part of the research program in the field of pathology will be carried out in cooperatigp *
with facilities now being constructed at the Biology Division of Oak Ridge National Laborars,
On a more informal basis, the Medical Division is receiving invaluable assistance from th,
Isotopes Division of the Commission, and from the liealth Physics, Chemistry and Physjcg
Divisions of Oak Ridge National Laberatory.

Contract negotiations also are under way with the Oak Ridge Hospital's Board of Trusteeg?
concerning the use of certain hospital facilities in the medical program: }

CONSTRUCTION

In January, a cootract was drawn up with the Austin Engineering Company which called oy°
the firm to prepare the necessary engineering and construction drawings and plans for the ney
hospital building, together with the re-modeling of the present “E’’ wing of the Oak Ridge’
Hospital.

The engineers estimates for the cost of the building program was around $340,000. Through
a fortuitous series of events, most important of which was the sharp decline i conastruction -
costs in the Oak Ridge area, the tota! cost of the building will be $270,000, Bids were opened
on June 16, and by the end of the fiscal year on June 30, Baskerville Builders, the successful .
bidders, already had done preliminary excavating and sunk footings for the new building. The
contract allows the firm 240 calendar days to complete the project.

In the meantime, the Division has already established two laboratories in the present “E"
wing to conduct preliminary studies.

CONSTRUCTION of the Iastitute’s Cancer Resecarch Heospital, shown in the above picture,
began in June. The 30-bed unit is expected to be completed in March 1950,

10260633

56



COURSE FOR PRACTICING PHYSICIANS

* With the establishment of cthe Medica!l Division of the Institute and of the University of
1csci Tenoessce Memorial Hospital and Research Center in Knoxville, there was considerable demand
an among practicing physicians in the East Tennessee area for an orientation course in the use
415y of radioisotopes in medical research. As a resule, the Medical Division and the Special Training
are Division set up a demonstration and lectwe course on the Usefulness of Atomic Energy in Medical
. Practice. The course consisted of eight sessions of one and one-half hours each on Wednesday
) and on Friday afterncons during the month of May. From a large number of applications, 59
on physicians were registered for the course, which was given for informational purposes only and
c:.g. certainly was not presented as a course qualifying practitioners to use radioisotopes in research.
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SCHOOLS PARTICIPATING IN MEDICAL PROGRAM

i University of Alabama School of Medicine
B Birmingham, Alabama

Universiry of Arkansas School of Medicine
Lirtle Rock, Arkansas

Baylor University College of Medicine
Houston, Texas

Bowmarn Gray School of Medicine
Winston-Salem, North Carolina

ot Duke University School of Medicine
Durkam, Noreh Carolina

Emory University School of Medicine
Atlania, Georgia

Universiry of Georgia School of Medicine
al Aungusta, Georgia

Louisiana State University School of Medicine
New Orleans, Louisiana

Untversiry of Louisville School of Medicine
Louisville, Keatucky

Mehaery Medical Coilege
Nashville, Tennessee

University of North Carolina Medical School
Chapel Hill, North Carolina

University ofOklahoma School of Medicine
Oklahema City, Qklahoma

Southwestern Medical College
Dallas, Texas

State of South Carolina Medical Cellege
Cherleston, South Carclina

The University of Tennessee School of Medicine
Memphis, Tennessee

. University of Texas--Medical Branch
i Galvesrton, Texas

Tulape University School of Medicine
New Orleans, Louisiana

Vanderbilt University School of Medicine
Nashville, Tennessee

The Medical Coliege of Virginia
Richmond, Virginia

University of Virginia School of Medicine
Charlottesville, Virginia
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HE MEDICAL Division of the Institute was
established to furnish the participating
Southern medical schools with facilities
atOak Ridge for study of neoplastic diseases
through the exceptional research tools available
there. The program had its genesis in a request
by the Atomic Energy Commission made in
Jaouary, 1948, thar the Institute consider the
feasibility of operating such a program.  The

VII

ec/ica,/ :biuid [on

Institure then asked -each Southern medical school:

to send & representative to a conference in Oak
Ridge on March 1 and 2, 1948, to advise on the
feasibility of the program and if approving, to
establish its broad outlines. Within cthis framewock,
the Board of Medical Consultants of the Institute,
established ar the suggestion of the March
conference, laid out the dewailed program during
the last six months of 1948. The DivisionChairman,
Dr. Marshall Brucer, began work on December 30,
1948, and immediately launched into the myriad
problems incident to establishing 2 30-bed hospital,
assembling & staff, and initiating the program.

RESEARCH PROGRAM

The basic plan for the Medical Division includes
a central research program and peripheral training,
information and special project activities carried
out in cooperation with the staffs of the participating
medical schools. All four of the programs cenrer
around the use of isotopes in the study of neco-
plastic diseases, with the central program being
the iovestigation of the value and usc of isotopes
in the bielogy and therapy of seoplasia,
Preliminary to the beginning of effective
research was the preblem of designing and con-
structing a hespital and accompanying laboratories,
the bringing together of research, medical, nursing,
and admioistrative staffs, the construction of
shops and the esteblishment of suitable anima!l
factliries.  While only a few months of actual
laboratory work was accomplished during the year,
progress was such as to allow the Division to
accept its first patieat a month before the building
to house the program was completed. Major
accomplishments during the year were as follows:
2. The 30-bed research bospiral and laboratory
building was constructed aod placed in eperation.
b. The nursing staff was assembled and given
nccessary training in bealth physics and in che
management of patieats with radicactive injections.

102bb38

28

c. The medical seaff, techniciansand agpe,
trative staff had set up procedures to o
patients and operate the hospital unit.

d. Liaisonwas established with the particjy
medical schools as to types of patients, nuppe.
procedures and legal aspects of the program,

¢. A small pomber of patients were acc
in the hospital requiring already well-standard;
radioactive treatments in order to establish gepa,
admipistrative procedures. .

f. An animal colony with necessary equipy
yards and adjacent experimental laboratory
completed In cooperation with the UT-sped
Agricultural Reseatch Program. :

As noted above, the first patients accepted 1R
the Division were those afflicted with diseayegiil
for which there was already an established bachl g%
of experience inthe therapeutic use ofradioisotop
Thkis policy was followed in order o estapli
treatment procedures. Too, additional prelimin
work was required before new radioisotopes cod
be used in treament. However, the nature of thy
program is such that the major energies of the smf
will be devoted to investigating cew types of isotope
treamment, A number of those already planped arg
set cut below, :

GALLIUM

In addition to the use of radioactive phosphorus§
sodium, gold, and iodine, the Division is making}
2 searching investigation of the possibilities of?
using radicactive gallium,a gamma and beta emitter,
in treating booe cancers. Gallivm is 2 rare metal
occurring just above aluminum on the periodicd
chart of the elements. Work done by Command
H. C. Dudley, of the Navy Medical Corps
Bethesda, Md., indicated that gallium showed
prefetential concentration in bore, particularly in}
rapidly prowing bone and callous. As such, i
may be of value in treating osteoblastic bone bothj
primary and metastatic, and in particular, thes
metastases from prostatic carcinoma. Considerable]
animal work has been done to determine toxiciryj
values, excretion patterns, and other data, Ag
concurrent line of investigation concerns the des¥
sign of instruments for Injection of gallium, thei
preparation of suitable gallium-centaining bio
logical salts, relaced problems of biochemistry and~
other aspects of the use of this radioisotope in
cancer therapy. '



RUTHENIUM

A!noq:hgr radiosctive isotope under considerarion
‘Ruthepiom 106, which emits two strong beta
eicles in decaying, with relatively little gamma
jon. Such anisotope makes possible relatively
se local surface irradiation, and as such
aiam is of interestto a number of dermacelogists
the participating medical schools. The cancer
mitree of the University of Tennessee College
fMedicine bas been parriculacly incerested in
.1sotope, and Dr, Joseph Cara, senior resident
iology, was the Medical Division's first
at.  He seudied the design of a collimating
) g apparatus to determine depth dosage and
N _ e ution, Plaques and applicators of various
8 will be tested on animals. Other radiology
4 are intetested in the use of ruthenium
picators to determine the specific effect of high
tion dosage on cerrain tissues.

nsiderable  additional experimental work
s to be done with ruthenium, since there is
lneat material in the literature on distribution
foxicity, Ruthenium behaves as a noble metal
toce the chemistry of the element is little
-t will be meccessary to find a stable salt
metal which will not deposit locally or form
0ids  Results to date show a formation of
3 of deposited marterial with a very slow
 loto the general circularion, Ruthenium
.Plated on objects of almost any form which
8 be employed as 2 surface applicator and
8pply localized radiation. The possibility
ang neoplastic tissue or metastases by
m local implantation in areas not available
Uy will be investigateds A long half-life
% use of ruthenivm internally.

COBALT

- 17
«fadicactive isotope of cobalt {cobalt 60)
K,to hold unusual promise in the radiation
:Def_d?epscated tumors. As a result, the
ﬁ}twismn and the M.D. Anderson Hospital
€r Research at Houston, Texas, are
3 ” in the designing, building and restiag
e wle radiocobalt teletherapy unit. A
e Ilﬂd_d'mg is now under construction adjacent
¥y dical Divisjon building in Qak Ridge for
ltumt during teses. When all tesc phases
o ted, the unit if sacvisfactory will be
¢ MDs Anderson Hospital for therapeutic

¢ of about five years. It is believed to
“Yantages over both radium and x-ray
. D cancer therapy. It is cheaper than
.28ier to handle, and great amouats of

XY can be concentrated into small amounts
emetal,  Cobal: produces a monochromatic
@2y be directed to deep-seated locations

10266319

fcobalt is a hard gamma ray emitter with -

29

within the body. X-raysused in this manner often
produce serious skin bums due to the variable
wave length, without appreciable therapeutic
effect.

Dr. Leonard G. Grimmert, a British physicist
now on the M.D. Anderson Hospital staff, designed
the unit. A 200-Curie sample of cobalt for testing
already has been allocated. The final sample of
1,000 Curies probably will be irradiated at the
higher flux reactor in Chalk River, Canada.

The radiocobalt unit is the firsc of ks kied to
be authorized by the Atomic Energy Commission.

MANGANESE

Recent studies of the diswibution of manganese
in che body suggest a transient selective localization
in the thyroid. This effect is being studied in
animals using  cyclotron-produced radicactive
manganese, and if results warran, additional
studies leading toward use of the metal in man will
be carried out.

HEMATOLOGICAL AGENTS

Neostibosan, a compound coataining acrimony,
bas been reported to exert a favorable effect in
multiple myeloma. A number of bematology groups
in the madical schocls are interested io this problem,

and Dr. Carl T, Bahner, a consulant to the Medical

Division, Is interested in syathesizing the drugs
with labeled antimony, If this can be done,
observation will be made as to whether the drug
enters the atypical plasma cells, particulacly
during the formation stages in the marrow. If
there is a selective pickup, radicactive antimoay
may increase the effcctiveness of this drug.

FOLIC ACID STUDIES

The Division is planaing to study the metabolism
of folic acid and folic acid antagonists in leukemia.
Dr. Howard Skipper, of the Southern Research
Institute, has reported thar he believes it possible
to attach radicactive atoms to the para aminobdnzol
acidring in folic acid compounds with a considerable
degree of stability, Such compounds would be
expecred to bekhave physiologically like rhose
without the label, although these assumptions must
be carefully tested. :

TRAINING PROGRAM

The Medical Division contains some of the most
advanced facilities in the country for investigating
the value of radioisotopes in crocer therapy, hence
a training program is second in impertance to the
research program and is in fact a virtal part of it.
To this end, arrangements have been completed for
the acceptance of seniorresidents of the participating
medical schools for periods of three months. These
residents are of two types. Where no specific
tesearch program is plaaned, the resident will be
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given training in the use of isotopes already
approved for use in human patients. They will be
giveninstruction inthe use of measuring, monitoring,
and safety devices and will follow the clinical
course of the patients under treatment. The other
type resident is one who comes to work on a
specific research problem camicd out cooperatively
by the Medical Division and the school in question.

The Institute is also able to gramt resesarch
fellowships in certain cases so that medical school
personpel can come to the Division for three months
of research participation and training. Plans are
also being developed to allow medical schoel
personnel to work with the Division sraff for
shotter periods of time.

INFORMATION PROGRAM

An esseotial part of the Division will be the
ready dissemination of worthwhile information
developed on the project. To date this has con-
sisted largely of providing information on building
and laboratory design for radioisotope use. A
oumber of architects and medical school representa-
tives have received such data. Members of the
Division staff have provided considerable information
to manufacturers of fumehoods and other laboratory
furpiture to assist them in designing equipment
needed for radioisotope work, Considerable
information bas been provided medical schools
concerning instrumentation preblems in  pewly-
designed radioisotope laboratories. .

The major information activity will concem
research tesults when they become known. In
the meaatime, members of the staff have given a
large number of addresses to various medical
groups in the South. These have largely concerned
the medical aspects of atomic energy and the use of
radicisotopes in medical research, Dr. Brucer,
Division Chairman, spoke at the Fourth Annual
Cancer Symposiom in Houston, tbe Hemsatology
Confetence of the American College of Surgeons in
Birmingham and et meetings of the American
Cancer Society in Nashville, the Alpha Omega
Alpha fratemity in Memphis, University of Georgia
Medical Schoel, University of Mississippi, Univer-
sity of Texas, Bowman Gray School of Mediciae,
and Louisiana State University.

Der. H. D. Bruger addressed the Civilizn
Radiological Teacher Training Course, the Osk
Ridge Naval Reserve Research Group and the
Federated Society Meerings at Atlantic City. He
delivered a series of three lectures in his capacity
as Visiting Professor of Pharmacology at the
University of North Carolina School of Medicine and
gave w paper at Duke University.

Dzv J. D. Perkinson of the Medical Division
gave a paper at the meeting of the American
Physiclogical Society and delivered lectures in the
Radioisotope Training Program, and to the Naval
Research aad Civilian Radiclogical Training
Program.

102bb40D
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SPECIAL PROJECTS

An important part of the medical probley 7§
be the admission of staff members of the paricjy,
medical schools to the Oak Ridge facilitiag -
special projects which cannot be undertakey ar
medical school.  The first suoch propogg)
already beenseceived fromthe Physiology Depary;
of the Universicy of Tennessec College of Magjs

CONSULTANTS oot

The complexity of modern cancer research {58
the newness of the present approach a5 S Umeg ks
small permanent staff with a much larger groip
consultapts from the medical scheols to aggiyd
the program. This coosultant swaff, whicly
consists of 65 Individuals, is organized 1o jz
active participation by the cooperating meg
schools—an essential for the Division to fyy.
properly=and te bring imto the program e
scientists from outside the region whose 1]
will prove uncommon assets to the Division, -

consultant staff has been 2 major facpoet

establishing effective liaison with the negzall

schools. - S
The clinical hospital unit and ag

research laboratories and treatment rooms j
first unit to be designed specifically for the g
atomic energy projects in medicine. Very spe
problems are involved here which will be
commonplace problems in hospitals if radieag
materials prove generally useful in theeup
work, For instapce, attention to 2 single pg
rarcly would subject physicians asd nurses
serious radiation exposure; on the other by
the cumulative effect of attending several pati
with radicactive injections may create a serg
hazard. The disposal of radiocactive wag
creates another specis! problem, as does
disposal of radioactive gases in quantity
hoods, particularly in view of the fact that m
hospitals are located in heavily-populated seceis
Storage and handling of a variety of radioisot
to be used clinically present considerable proble
The face that it is the first unit to be so designed
together with the position of Oak Ridge of
center of information on and production of ;
active materials, places certain responsibi
oo the Medical Division in the way of design:
use of the facilities, 1
Some of the ways in which the Medical Diviss
bas appeoached these problems are: !
a. Members of the Division staff have gone's
manufacturers of laboratory equipmen: and ass
io the design of satisfactory hoods for radiolso
work in medicalinstallations. Suchbhoods have bol
installed in the reseatch laboratories andit
operating room of the Division. 5
b. Four 4,000-gellog settling tanks _have b
installed for the collection of radioactive
Research laboratories, washing facilities, a



radiosctive wastes are involved
hese tanks, which hold

" units where
y is of alowenough

"~ eonnected directly to th
& waste until the radioacrivit

knl for normal disposal.

Special techniques are being developed
h anima! experimentation for injecting radio-

stive materials.

d. A well-designed, inexpensive radiation
storage vault has been built into the unit,

e.Special air outletscontaining filters developed
by the Army Chemical Corps have been installed

in the flues to collect gases from the hoods.
f. All standard monitoring procedures, such as
film badges, pocket meters, survey meters and the

like are in effect.




George T. Harrell
Vernon W. Lippard
Robers M, Taft
Douglas H. Spruat
Wilburt C. Daviscn
*Roy.R. Kracke
*Deceased

. Special Consultants

Francis Chambers
Eugene Cronkite
john Tullis
Horace C. Dudley
E. Richard King
Douglas Baldridge
" Harvey Blank
Carl T. Bakner
Harry D Bruner
James C. Drye

i

Paul C. Aeberseld
Gould A. Andrews
Cyril Comar
Joseph A. Coneers
Donald D, Cowen
Logan B. Emlet
Leo F. Hemphill
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Duke Univ. School of Medicine

La. State Univ.Sch. of Mediciae
Med. College of the State of 5.C.
Med. Depe. of the Univ. of Va.
Medical College of Alabama

Univ.of Ga. Sch. of Medicine

APPENDIX V

MEDICAL DIVISION

Board of Medical Consultants

Bowman Gray Sch.of Medicine
University of Ya. Med. Depr.
Med. Col. State of 5. C.

Univ. of Tenn. Sch. of Med.
Duke Upiversicy

Med. Coll. of Alabama

Army Medical Reseasch Inst,
Atmy Medical Research Inst.
Army Medical Research Inst.
U. 5. Navy, Bethesda, Md.
U, 5. Navy

Univ.. of Penoa. Sch. of Med.
Univ, of Penna. Sch. of Med.
Carson-Newman College

University of N. C. Sch. of Med.

Univ. of Louisville Sch, of Med.

Liason Consultants in Participeting Medical
Schools

Bayler Univ. School of Medicine Joseph Gast
Bowman Gray Schoolof Medicine Jerry K. Aikawa

Johe R. Andrews
Camillo Arcom
Clyde T. Hardy,Jr.
Reid T. Holmes
Charcles Norfleer,Jr.
Ernest W. Yount,Jr.
Joseph W, Beard
Clarence Gardner
Philip Handler
Jerome 8. Harris
Ralph W, Brauer

Kenneth R. Crispell
H. Rowland Pearsall
Jaha M. Bruhn
Robert Teague
Stephen W. Brown
Hoke Wammock
Henry L. Schmide, .

Raymond Postlethwait

Univ.of Kansas 5ch. of Med.

Univ. of Louisville Sch. of Med.

Univ, of Miss. School of Med.
University of Nerth Carclina

Univ. of N, C. School of Med,

Southwestern Univ. Sch.of Med,
Univ. of Tennessee Sch. of Med.

Uaiv. of Texas Sch. of Medicine

Vandetbilt Upiv. Sch. of Med.

IV. Resident Physicians

Y.

Domigic Joseph Cara
Nursing Stoff

Mary Satliff
Vivian Groenwald
Freda Schukofski
Roberta Clouser
Frances Saoderson
Mary Miller

Verda Wells

APPENDIX VI

MUSEUM

I. Technicial Advisory Committee

Atomic Energy Commission
DR Iost. of Nuelear Studies
UT - Ag. Res. Prog-

K-23

N.E.P.A,

Cak Ridge National Lab.
Y-12

54

Richard F. Kimball
R. L. Macklia
Edward McCrady
¥.dgar ]J. Murphy
A. L. Rydzewski
C. D. Susanp

F. Western

Edwin A, Wiggin

K-I5

Y-12

William G,

Uaiv, of Tenn. Med. S¢

Oak Ridge Nacional Laby

Atomic Energy Commissi
Oak Ridge National Labg
Atomic Enecgy Commissia

Dak Ridge National Lab.:
Atomic Energy Comm.fss_"

Paul Schatey
Galen M. Tie
James T, B,
Tames C, D,,
R. Arnold Gyj
Hetberr D, ko
Hampden C, [
James M, Kjpo=
Everet: L, pig
David Shapirg .4
Arthur C, Guyig

Arthur Roe E
Charles Vap pyal
Edward M, Hogtte)
Corpelius T, pde

Allen F. Reig
Lester Yag
Joha L. Wood* iy
David S. Caryonf¥

Robert A. Woolt
Charles R, A
Ludwick Anigy
B. Lee Clark,] o
Gifbert H, Flenl
l.eonard G. G
5. Grant Holge
Kenpecth P, M
Howard G. §
Howard ]. Com
Herbert C, Fy.



Cherokee [adian Museum
Alabama Polytechnic lnst.

W. ]. McGlothlin
Maurice ¥, Scay
William T. Clifford
James E. Arncld

AEC, Oak Ridge, Tent. 11-3-50-2000-A 7756
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% which bone involvement is present and is the

~main cause of symptoms.

)74, Pleural metastases from any type of

‘weoplasm in which recurrent pleural effusion is

the main problem, preferably without massive

inrapulmonary lesions,

5. Carcinomatosis of the abdomen without

sbstruction of the urinary or gastro-intestinal

ract and in which ascites is the main cause of

$ymptons.

' 6. Carcinoma of the thyroid not amenable to

gical therapy.

7. Active Hodgkins disease previously treated,
% for which there is no kaown satisfactory

Heatment,

8. Multiple myeloma.

9. Chronic myelocytic leukemia.

10. Polycythemia vera.

TRAIRING PROGR AM

=Bl -
I
1

¥sa- As in any other medical program, the best
MaAming is active participation in the clinical and
fescarch program.  Consequently, excepe for
_.;_'fhng the basic radicisotope techniques courses
Biven by the Special Training Division, no formal
2 Ing is given residents. They form an ie-
Yalusble part of the clinical program and also
Mticipate in the research program.

; RESEARCH PROGRAM
The use of any new isotope in medical therapy
ures exhaustive research in the laboratory
In animals. The Medical Division is one of
ﬁ.-fe' organizations prepared to carry a study
Sthe idea stage, through the chemical pre-
on of materials for the reactor or cyclotron,
-hu_z:cal Preparaction after irradiation, through
Uy studies, distribution studies, ‘excretion

a0
LD
- 3,

Preparation and testing of suitable
- Opica] compounds, the use of tracer quantities
The 8, and finally to therapeutic testing.

. major radicisotopes tested or used
the year are discussed in the following

GALLIUM

% -d‘e—’;?t‘!d in the 1949-50 Aanual Report, one
Diriy; ust studies undertaken by the Medical
in hm‘tjinmvolved the use of radioactive gallium
el & bone cancer of the osteoblastic type,

mary and meraseatic in natute. This study

el un .
'decﬁvffm!"’“ because gallium concentrates
ﬁ“‘:‘!ion Y 1o areas of bone growth and de-

While . .
; the clinical resules of trearment have

10Zbbub
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not heen encouraging in most cases, neitherhave
they been sufficiently discouraging to cause a
slackening of effort, Twenty-two parients have
received therapeutic doses of gallium, and another
29 have received tracer doses.

Considerable research in animals was carried
out during the year in conpection with the use
of gallium, and at the year's end one of the major
difficulties of gallium therapy seemed near a
solucion. Gallium-72, the reactor-produced
radioisotope, is present in relacively small
quantities along with mach larger amounts of
stable Gallium-69-71. Since the material acts as
a cumulative poison, the amount of radiation
that can be brought to bear against a rumor is
limited by the toxicity of the metal,  Galliumr67
is now being produced by bombarding zinc in
the Oak Ridge cyclotron. It can be separated
chemically from the zinc and thus will be a
relatively pure radicisotope, allowing much
higher dosages to be given. This material is
not yet available for use in patients, since
considerable animal work must be carried out to
determine what compounds are suitable for
therapeutic use,

GOLD

The use of radioactive gold in intractable
plearal and peritoneal effusion arising from
neoplasia has shown encouraging clinical resules.
Gold is a short-range bera and gamma emitter.
In its colloidal state, it does not circulate
throughout the body but remains well-localized
in the cavity or area in which it is injected,
there delivering a heavy radiation dose to a
testricted area.

A widc variety of studies were carried out
in asimals to determine the characteristics of
radiogold, and later in the year these studies
were extended to humans. The use of radiogold
will be a major clinical activity during the coming
year,

Iz addition to being of interest clinically,
tadiogold has rurned ocut to be an exceilent
teaching radioisotope, It is readily available,
easy to obtain, can be measured in very small
or very large doses, is sufficently long-lived
(2.7 days) for slow, meticulous wock and yet
is sufficiently short-lived to mircimize the con-
tamination hazard. This material is being used
in a large number of medical installations.

ANTIMONY

A trivalenc organic complex of antimony has
been studied in a number of normal rats. High
concentrations in the red cells and in the liver
were noted,  Antimony also showed high con-
centration in tumor cells of five types of mouse
tumots. The study has been extended to the



.May of Dr. Leonard G. Grimmett,physicise
B. Anderson Hospital who designed the
d was a world leader in radium beam

DEXTRAN

Division is making its facilities available
ory University Medical School, which is
¢ting an extensive study of dexeran, a
polymer which seems to have excellent
ities as a blood volume expander. Certain
zof the work which utilized Carbon-14
g :techniques could not be carried out at
MRy mod arrangements were made under which
gould be carried out at Oak Ridge. Dr.
Cargill, a member of the Emory University
ment of Physiology, is conducring the
dge phase of the investigation.

HEMATOPORPHYRINS

blished article by Dr. F. H. ]. Figge and
es at the University of Maryland Medical
on the specific localization in tumors of
Porphyrin and zinc-hematoporphyrin (deriva-
- the hemoglobin of the blood) led to the
Hoo that it be used therapeutically., A
°f¢Xper_imems on tumor-bearing mice using
porphyrin were carried out to check this
Examined under ultra-violet light, the
fluoresce more than normal tissues,
RN E the findings of the article, but chemical
QS of the compound have failed to show the
P ticn indicated by the fluorescence. Why
USsu_c mtensifies the fluorescence con-
A% interesting lead in tumor biology.

AUTORADIOGRAPHY

Autoradiography gives promise of being an
exceptionally strong diagnostic tool and con-
siderable arrention is given to it in the Division.

A gross autograph technique has been de-
veloped and has become a routine method. It is
purely qualitarive, and werk continues on gquan-
titation of gross autograms. Work is underway
on micro~autoradiographic techniques and io-
terpreration.

Autoradiographic studies are being applied
to such problems as radiocolloid distribution in
relation to surface properties of colloids, localiza-
tion of formate carbon in leukemic blood cells,
and sulfur-labeled methionine in myeloma cells.
Methods are being developed for external auto-
cadiography in humans.

About half of che autcradiography program is
concerned with service Investigations for other
members of the sraff, '

STAFF ACTIVITIES

Members of the staff of the Medical Division
made 97 ctalks during the year before medical,
scientific and lay groups. In the early days of
the program, all requests. for speakers were

honored, bur the number of requests has grown
so large thar ar the present time & numbet must be
refused.

Fifteen formal papers have been presented to
societies and either have been accepted for
publication or allied work is being prepared
for publication.
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" __jgu: Thomas

Sl » L. Vaughn
. B .IJ' M., YValker

#4 Fallace

Williams

*

B. Brown

:1"_. Clark
.Clouse
'bryden
fancis

PRAlen Cress
®1C. Dizon
Do

Dudley Walker

Cooper

Receptionist
Maintenazoce Mechanic II
Matntenance Mechapic [I
Record Cletk

Chief Maintenance Mechanic
Delivery Man
Instrument-maker
fostrument-maker
Cabinet-maker
Instrument Engineet
Helper

4. W, Mumford, Business Manoger

Secretary

Accouating Clerk
Clerk-typist

Bookkeeper

Accountant

Accounting Clerk

Head, Accounring Deparement
Auvditor

Russeil S. Poor, Chairman

Assistant, Univ. Rel. Division
Cletk-typist

Administrative Assistaat
Stenographer

Stenegrasher

Clerk-typist

Clerk-typist

Secretary

Administrative Aide

MEDICAL DIVISION

~ Marshall Brucer, Chairman

Chief, Clinical Service
Laboratory Techoician
Senior Scientist
Chief Scieatist
t.aboratory Technician
Health Physicist
Eaboratory Techrician
Stenographer
Research Assistant
Custodian
Receptianist
Laboratery Techaician
Senior Scientist
Laboratory Techaician
Laboratory Aide
Helper
Receptionist
Research Technician
Reseacch Assistant
Research Associate
Laboratory Techaician
Adwministrative Assistant
Associate Scientist

Mary Ann Heppert
Eva E. tiocdgens
Herbert D, Kerman
Priscilla A, Oliver
Dorothy (. Osteen
Jesse D, Perkinson
Samuel W, Root
Robert Seilers
William Smich, Jr.
Frieda R. Urey
Alice H. Whitson
G. Curtis Wilson

Laboratory Te:hnician
Labotatoty Technician
Radiologist
Ocrupational Therapist
Secretary

Senior Scientist
Assistaat Clinician
Research Techaician
I.aboratory Technician
L.aboratory Techaician
Medical Records Libearian
Research Techeicias

SPECIAL TRAINING DIVISION
Ralph T. Overman, Chairman

Walter Clossey

Ralph Heary Firminhac

Rex G. Fluharty
Walter E, Graves

Iziah Jones
Elizabeth Ropa
Frances E. Smellage

. Ponald R. Smith
William Docald Wallace

Edith Wilson

Audio-Visual Tec¢hbaiciza
Scientist :
Senior Sclentist
Laboratory Techaiciaa
Custodian

Senior Sclentist
Secretary o
Associate Scientise
Labosarory Assistant
Secretary

MUSEUM DIVISION
David L.. Delarnette, Chairman

Margaret M. Abdian
Carolyn M. Bradford
Lennie A. Childress
W. Earl Duff

Jean E. Fahey
Whee=ler Fain

Renfro Headerson
Basil Marsin
Theodote J. Robbias
Donald G. Rebertson
Robert C. Rothermel
Lawrence Sharp
Andrew C. Smith

Secretary

Museum Aide
Stemographet
Museum Assistant
Receptionist
Cusrodian
Custodiaa
Curator

Helper

Museum Assistant
Museum Aide
Preparator
Museum Aide

TERMINATIONS
OFFICE OF THE EXECUTIVE DIRECTOR

Robert A, Burgin, Jz

Fublic Information Specialist

OFFICE OF ADMINISTRATION

H. D. Beck, Jr.

A. H. Frost, Jt.
Thomas C, Giles
Elizabeth K. Hintoan
Harold F. Holzer
Mary L. Patterson
Jack D. Queener
Jobn J. Roberes
Anae P. Stronk
Lawrence Swinford
Orville R. Swinford

Head, Mangagement Servs. Depe.
Head, Services and Supply
Msintenance Mechanic [
Steaographer

Instrument Maker
Stenographer

Junior Clerk

Instcument Maker
Clerk-typist

Maintenance Mechanic
Maintenacce Mechanic

-
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arch 19548 Mortris E. Rose ORNL wa )
e 195 Arthur H. Saell ORNL mncil
M 1 E. 0. Wollan ORNL of Med.
R W v Rodislogical Physics rea.
Aguse: 3 ';17[. AEC-Predoctoral Fellowship Board i . z o ); ORNL
; 7. E. erson
George B.Pegram, Chm. Columbia Unlversity W. D, Claus AEC
George tl. Boyd University of Georgia R. A. Patterson Brookhaven Nat'l Lab.
Robert B. Brode University of Califomia H. M. Roth AEC
Detlev W, Bronk The Joohs Hopkins Univ. F. G. Slack Vandetbilt
Leland J. Haworth Brookhaven Mational Lab. J. N. Stanoard University of Rochester
Warren C. Joehason The University of Chicagu R. . Poor ORINS

APPENDIX I
MEDICAL DIVISION

. Medicol Advisory Panel

R. Lee Clask, Jr.
Witbure C. Davison
George T. Harrell
Hayden C, Nicholson
Vemon W. Lippard
Douglas H. Sprunt

M.D. Anderson Hospiral
Duke University

Bowman Gray School of Med.
Hniversity of Artkansas
University of Virgiaia
University of Teanessee

Camilla Artom

Harvey Blaak

9scph Gast

mﬁp Haﬂdlcr
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Paol , Aebersold
Car! T. Bahner

. Joseph W, Beard
-Harold F, Berg

Yalter L. Bloom
=a_"li}h R. Braund
's'fephen W. Brown
David §, Carrol
H-n‘cis W. Chambers
¥illiam E. Cornaczer
Kenneth R, Crispell
Eugeae p. Cronkice

fg““ A. Emerson
: .l};ﬂ H. Fletcher
®bert Francis
“_-_loben V. Gardier
~Rrence E, Gardner

Arnold Griswald
_ur c. Gu}'ton
Uliay F. Hamilton

.-'c;’de T. Hardy
J‘:'fo:ne 3. Harris
Filliam N, Harsha

’ _Ward M. Hedg[‘eth

; . Consultants to Medical Division

Jerry K, Aikawa

Charles R. Allen
Jobn R. Andrews
Ludwik Anigstein

Bowman Gray Sch. of Med.
Univ. of Texas Med. Branch
Bowman Gray Sch. of Med.
Univ, of Texas Med. Branch
Bowman Gray Sch. of Med.
Atomic Energy Commission
Carson Newman College

Duke Univ. Sch. of Med.

Univ. of Louisville Sch. of Med.
Univ. of Pa, Sch. of Med.
Emory Univ. Sch. of Med.

Univ. of Tena, College of Med.
Georgia Sch. of Med.

Univ. of Tenn. College of Med.
Naval Med.Research Inst.
Bowman Gray Sch. of Med.
Univ, of Vitginia

Naval Med.Re search Inst.
Univ. of Louisville S5ch. of Med.
Naval Med, Research Inst.
Univ. of Kansas Med, Center
Univ. of Texas Med. Branch
M.D. Anderson Hospiml, Houston
Vaaderbilt Univ. Sch. of Med.
Univ. of Tenn, College of Med.
Duke Univ. Sch. of Med.

Baylor Univ. Sch. of Med.

Univ, of Louisville Sch. of Med.
Uaiv. of Miss,

Univ. Hospital, Augusta, Ga,
Duke Univ. Sch. of Med.
Bowman Gray Sch. of Med.
Duke Univ. Sch. of Med.

Uaiv. of Kansas Med. Centrer
Uaiv. of North Carolina

39

Robest Hetting

5. Grant Holmes
Reid T. Holmes
Margaret W, Hole
Coleman Jacobson
Coraelins T, Kaylor
E. R. King

J. Murray Kinsman
Charles F. Kirtle
Hampdea C. Lawson
Wiliiam C. Levin
Alys H. Lipscomb
Champ Lyons

Baylor Univ, Sch. of Med.

Univ, of Texas Med. Branch
Bowman Gray Sch. of Mad.

New England Deaconess Hosp.
Usniv. af Pennsylvasia

Univ. of N. €, Sch. of Med.

U. 5. Naval Hospiral, Bethesda
Univ. of Louisville Schk, of Med.
Univ, of Kansas Med, Center
Univ. of Louisville Sch., of Med.
Univ. of Texas Med. Branch
Univ. of Tenn. College of Med.
Med. College of Univ, of Ala.

Kenneth P. McConnell Univ. of Texas Med. Branch

Walter H. Mendel
George R. Minot
William G. Morgan
Franklin Murphy
Charles M. Notfleet
William E. Nuanery
Carl E. Nurnberger
H, Rowland Pearsall
Elbert [.. Persons
Everett L. Pirkey
R, W. Posdethwait
Francis E. Ray
Allen F. Reid
Arthur Roe

Wayne Rundles
Paul W. Schater
Henry L. Schmide

S, M. Seidlin

David Shapire
¥illiam W. Shingleton
Ralph W. Swacy
Kingsley M. Stevens
Haward G. Swann
Robert §. Teague
Galen M. Tice

foba Tullis

Charles Yan Cleave
L. Van Middleswarth
Hoke Wammock
Daniel T. Wartrs
Alfred E. Wilheim:

Kennedy YA Hospital, Memphis
Univ. of Vicginia Hospital
Uoiv. af North Carolina

Univ. of Kansas Sch, of Med.
Bowman Gray Sch. of Med.
Univ. of Tenn, College of Med.
Univ. of Tenn, College of Med.
Univ. of Va. Sch. of Med.

Duke Univ. Sch. of Med.

Univ. of Louisville Sch. of Med.
Med. College of South Carclina
Univ. of Fla.

Southwestern Med. College
Univ. of North Carolina

Duke Univ, Sch. of Med.

Univ. of Xansas Med. Center
Univ. of Georgia Sch. of Med.
Monteficre Hospital, New York
Louisville YA Hospital

Duke Univ. Sch. of Med.

Ohio State Univ.

Lyachburg, Va.

Univ. of Texas Med. Branch
Univ, of Ala. Med. College
Univ. of Kansas Sch. of Med.
Naval Med. Center

Univ. of Narth Carolina

Univ. of Tenn. Colicge of Med.
Univ. of Geoacrgia Sch. of Med.
Univ. of Virgicia Med. School
Emery Univ. Sch. of Med.
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George 2, Williams
Robert L. Woodbury
Ernest A. Yount

Med. College of Virginia
Univ. of Tenn, College of Med.
Bowman Gray Sch. of Med.

James W. Archdeacon
Betey M. Cooper
Walter H. Cargill
Robert 5. Ingols

Etra M, Macdonald

Bert Nash
Jobn L. Wood

Research Participants

University of Kentucky
Univ. of Texas Med. Branch
Emory University

Georgia Instivute of Tech.
Univ. of Texas Med. Branch
Univ. of Texas Med. Branch
Univ. of Teon, Col. of Med.

V. ResidentPhysicians

Ferdinand Batnum
Harold F. Berg

Farl Evans Brant
Dominic J. Cara

Jobn F. Dillion -
Henty Howard Dunham
Robert W. Gardier
William N. Harsha
Roderick J. Humphreys
E. R. King

Charles F. Kittle

Lester E. Lutes
John J. McKeown, Jr,

Bowling AF Dase

Univ, of Louisville Med. Sch.
Youngstown (Qhio) Hosp. Ass’n.
Univ, of Tern. Col. of Med.
‘Randolph AF Base :
Univ. of Kansas Med, Center
Univ. of Tenn. Col, of Med.
Univ. of Kansas Med. Center
Univ, of Texas Med. Branch
U. S. Naval Hospital

Univ. of Kansas Med. Center

Carswell AF Base
Nellis AF Base

Hugh McManus
Willtam E. Nuonery
Kobert H. Owens
R. K. Miller
onald Rathburn
Dana R. Schinidt
Jack Schrader
Duane V. Sparks
James M. Swain
Alonzo C, Tenney
John E. Wear
Wesley Whitehouse
Walter K. Yates

March AF Hag,
Bowman Gray Sch_"
Univ. of Kansag
Offitt AF Base
Univ. of Texag ?
Henry Ford Hogmity
Hamilton AF gsapl-;l
Univ. of Kangag
Donaldson AF Baagy
Randolph AF Baga
Duke Univ. Sch,
Barksdale AF .
Randolph AF Base -

Y. Mursing Staff

Mary Sutliff, Supervisor

Georgia Beets
Leora Boushka
Roberta Clouser
Gladys Cooper
Nell Craig

Bobbie Giovannuci

Juanita Johnson
Jean Leslie
Luciile Moran
Leah Murrin
Virginia Robison
Heien Smith

“APPENDIX ¥

SPECIAL TRAINING DIVISION

1. Consvltants to Special Training Division

Herbert M. Clark
Cyril L. Comar

Rennselasr Polytechnic Inst.
University of Tennessee

Paul C. Aebersold
Jetry Atkawa

Elda E. Anderson
M. Ashkenazy

D. C. Bardwell

P. R, Bell

C. G. Borkowski
George A. Boyd
G. E. Burch

David Cayre

Cyril L. Comar
Eugene Cornatzer
Konrad Dobriner
D. G. Doherty

E. Fairstein

C. A. Finch
Gilbert H. Fletcher
. G, Goss

Paul F. Hehn .
George Harrell, Jr.
. eon Hellman

Lecturers Assisting ln Training Programs

Atomic Energy Commission
Bowman Gray School of Medicine
Oak Ridge Netional Laboratory
WA Hospital, Houston }
Qak Ridge National Laboratory
Oak Ridge National Laborarory
Cak Ridge National Laboratory
ORINS

Tulane Univ. Schl. of Medicine
Bowman Gray School of Med.
UT-AEC Research Program
Bowman Gray School of Med.
Sloan-Kertering Institute

Qak Ridge Mational Laboratory
Qak Ridge National Laboratory
Univ. of Washington Sch. of Med.
M.D. Anderson Hospital, llouston
Oak Ridge National Laboratory
Meharty Medical College
Bowman Gray School of Med,
Sloan-Kettering Institute

Alexander Hollaender Oak Ridge National Laboratory

W. M. Hurst

L. 0. Jacobson
W. H. Jordan

F. R. Keating, Jr.
5. Allan Lough
Edward McCrady
George Manov
James Mason

C. G. Montgomery
Carl V. Moore

R. J. Moon

G. W, Morgaon

J. L. Morton
Edith Quimby
Maurice S, Raben
R. W. Rawson

J. F. Ross

Liane B. Russell
¥. L. Russell

5. M. Seidlin

F. R. Shonka
John T. Storaasli
B. L. Vallee
fton Ward
Fortest Western
A. E. Wilhelmi
John ¥Wood

Paul Zemecnik
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(Gak Ridge National Labon
University of Chicago *
Oak Ridge Naticnal Lahg
Mayo Clinic g
Atomic Energy Commissics
Atomic Energy Cummissi;.
Atomic Energy Comrruss;u
Atomic Energy Commlss:o.
Yale University
Washington Univ. Sch.” f
University of Chicago
Atomic Energy Commissi
Ohio State University
Columbia Universiry

New England Ctr. Hosp.,
Memotial Hospiral, N. Y.
Evans Memorial Hosp., Bos
Oak Ridge National Laber
Qak Ridge National Laboes
Montefiore Hosp,, New Yi
Argonne National Labora
University Hosp. of Cleve]
Massachusetts [nst.of T
Atomic Energy Commiss
Oak Ridge National Lab
Emory University '
Univ. of Teon. Sch. of Met
Massachuserts General Ho



‘Reodicisotope School Participants
Sixteenth Course

U. 8. Public 1jealth Service

University of [llinois

Goldwater Memorial Hosp.,N. Y.

University of Wisconsin

Univ, of Texas 5Sch. of Dentistry

Naval Radiological Defense Lab.

University Hosps.,Okla.Ciry

DePauw Universicy

Sehood of Medicine, Wash, Univ.

Army Research & Dev, Lab.

Cornell University

Tenn. Srate College

Ga. Inst. of Technology

Brockliyn, N.Y. Cancer tost.

I.a Canada, Califomia

Wayne University

Catholic University

#3 James E. Miller VA Hospital, Houstop

B Masion R. Myles Terncssee State College

i ¥illiam E. Nunnery Bowman Gray Sch. of Med.

i James S. Reed Naval Radiological Defense Lab.
2 San Francisco

- Grant L. Seahly Ohio State University

rer.!eric E. Stynler Ohio State University

\__\‘ld W, Talmage Washington Univ. Sch, of Med.

ol Taplics Jewish Hosp., Cincianati

hur W. Wase Rutgers University

New England Deaconess Hosp.,

Boston

Fitzimmons General Hosp.,

Denver

Kettering Lab., Cincinnari

Meadowbrook Hosp., N. Y.

Yictor E. Archer
Barold E. Dabbitt
j-lmCS P. Baket
Scuart A, Bellin

. Thomas R. Blohm
i § ouis E. Browning
£ Cluir j.Cavanaugh
2 Ponald J. Cook
2Dean F. Davies

s Johe M. Davis

"E. A. Delwiche
"David C. Gandy

; Robert S, Ingols
Theodore Kamholtz
- Justus G. Kirchner
Herbert R. Lissner
T. A, Litovitz

Seventeenth Course

&t Biotksten Bjorksten Res. Labs,,Madison
= _L. Botkin Field Res. Lab., Fort Knox,Ky.
paroctick [ Carletan Purdue Universicy
by M. Chatters QOklahoma A&M College
' dlC.Clark, Ir.  Fels Res.Inst., Yellow Springs,Okio
“ezle A. dePeyster Presbyterian Hosp., Chicago
9i€s R. Estee University of South Dakota
d . Fisher Corneil University

lEth A. Fry University of Chattanouga
'}-i.. (';OGeol‘gi University of Nebraska
L Goldwater Tulane Univ. Medical School

University of North Carolina
Shanoon Memorial Hosp., Texas
Univ. of Pa., Hospital

Bowman Gray Sch. of Medicine
U.S.Naval Air Station,San Diego
St. Louis Univ. School of Med,
Colorado Springs Medical Cre.
Univ, of Pitcsburgh

Univ, of Caltfornia

Univ, of Miami

Univ. of Minnesota

Univ, of Michigan

Chicago Medical School

8% M. Mateer
tles G, Miller
TR, Mills
eluyn 8. Mix

4 M. Ridenou
d . c
l}”d G. Raberts
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Morris Rockstein
Arnold 1. Schein
Richard E. Schuster
Elizaheth W. Smith
Virginia 1. Sydow
Albert E. Taylor
{.eon W. Weinberger
M. X. Zartow
Robert E. Mack
Byren W. St. Clair

State Callege of Washingron
Univ. of Vermont College ofMed.
State College of Mississippi
Kent Ohlo State University
Medical College of Georgia
Idaho State College

Case Inst. of Technology
Purdue University

St. Louis University

Sycacuse University

Eighteenth Course

Robert E. Balinger
Earl E. Brant

Ann M. Budy
Walter H. Cargill
Alene W. Coaover
Robert J. Flipse
L. M, Foster
Sheldon Fox

Paul V. Freese
Robert W, Gardier
Herbert Isikow
Robert P. Gleason

Clareace G. Haupt
Samuel Helf

Frapk L. Jackson
Thomas F. Jackson
Louis Laufer
Jack Lehman
LaVerne F. Lewis
Robert C. Likins
William G. Long
Allan L. Lorincz
James L. MeCoy
John S. Nader

Paul Numerof
John M. Phillips
Robert D, Ray
Francis X. Roser

Charies A. Simkins
Julius J. Smich
John H. Teeple
Samuel B. Tove

University of Kansas
Youngstown Qhic Hosp. Asso.
University of Chicaga

Emory University

Vanderbilt Univ. Hosp.

Pa, State College

Aluminum Res. Labs.,
Bellevue Hosp., New York

Johns Hopkins Univ.,Baltimore,

Univ. of Tennesses Med. Schl.
U.5. Testing Co., Hoboken
Sylvania Elec. Products, Inc.,

Norfold & Western Railway,
Picatinny Arsenal,Dover, N.J.
Procter & Gamble, ivorydale ,Qhio
University Hespital, Augusta
Schwarz Labs., Inc.,, N. Y.
Physictans Hosp., N. Y.

USAF Institute of Technology
J.5.P.H.S., Bethesda, Md.
University of Missouri
Univecsity of Chicago Clinics
Revere Corp. of America, Conn.
Environmeatal Heaicth Center,
Cincinpati

E. R. Squibb and Sens, N. ].

University of Pa. Hospiral
University of Washington
Catholic University of Rio de
Taneire, Brazil

University of Idahe

Graduate Ytosp. of Univ. of Pa.
Macathon Corp., Rochschild, Wis.,
N, C. Seate College

Mineteenth Course

John L. Bakke
Jacob L. Beller
Milo T, Bixler
Edward L. Breen
Norman N. Dreyer
Lucy M. Cavalle

Ovle R. Czerwonka

Ruth E. Dunham
Brooks M. Nusenbury
Thomas B. Gage
Joseph . Goldstetn

Univ, of Washingron Seh. of Med.
Hampton {(Va,) Inst,

Hoeover Co., North Canton, OChio
Engineering Division, USAF
Detroit Arsenal, Nerth Canron,Ohio
Warienal Bureau of Standards,

Medical Dept, Field Res. Lab.
Fort Knox, Ky.

[I. 5. Public Health Service
Maytag Co., Newton, [owa
Univ, of Oklahoma Res. last.
U. 8. Medical Corps
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Allen L. Goulding

Gilbert Halverson

Robect J. Jahason
Jacob Kastner
Joe R. Kimmel
Melvin Lavine
D, 5. McArthur

James T. Penny
Charles 5. Prince
Cletis L. Roberson

Geraldine E. Secor
Junius F. Snell

Walter D. Spearman
Oscar O, Srp
Leonard Teitel]
Gordan E. Terpenny
Elwcod O. Titus

William M. Upholt
Harry 5. Willlams
Arthur H, Walff
Joseph A. Zingales

Billings (Mont.) Clinic

Fansteel Metallurgical Carp.,

Chicago

U. 5. Medical Corps

NRC of Canada, Ottawa
Gakland {Calif.) Naval Hosp.
University of Michigan

Standard il Development Co.,
Elizabeth, N. J.

University of South Caralina

Air Maceriel Command, USAF
Owens-Corning Fiberglas Corp.,
Newark, Ohio

U. 5, Dept. of Agricuiture
Charles Piizer and Ce., Inc.,
Brooklyn, N. Y.

U. 5. Medical Corps, ,
Materials Laboratory Depr, USAF
Frapkford Arsenal, Philadelphia,Pa.
Power Plant Laboratary 1JSAF
F.5, A, Bethesda, Md.
Bethesde, Md.

U. 5. Public Health Service
Redstone Arsenal, Huntsville, Ala.
U. 8. Medical Corps
"U.S8. Medical Corps

Twentieth Course

Matcelo Alonso
Ralph Adams
William G. Anlyan
Joha R. Cann

Julian H. Childs, Jz.
Leo V. Crowley
Bernard J. DeWitr

Edgar E., Dickey

A. Dlez de Urdanivia
W. M. Dugger, Jr.
Richard B. Escue,]Jr,
Leland R. Felton
Stanley Green

James T. Grey
Ralph E. Hartline
BElair E, Hawkios
Richard H. Ront
Wendell R. Koch
Seymour Levine
Floyd E. Lovelace

Joha P. O'Mearn
Richard A, Ormshee

Ovidie Lacsa
Lester Lutes
Hugh B. McManus
Katl R. Paley
Theodore R. Rice

Jjoha 1. Robinson
John B. Rowell
Jan Rydberg

Uaniversity of Havana

White Memorial Hosp., Los Angeles
Duke University Hospital

Univ. of Colorade Med. School
Jetferson Hosp., Philadelphia, Pa,
Medical College of Virginia,Richmond
Piresburgh Plate Glass Co.,
Barbertan, Ohio

Institute of Paper Chemisey,
Appleton, Wis.,

General Hospital of Mexico
University of Maryland

North Texas State College

Mt. Zion Hospital, San Francisco
Philadelphia General Haspital
Cornell Aeronautical Lab., Buffalo
Srapelind 01l & Gas Co., Tulsa
A.F. Resg. Lab.,Camtridge, Mass.
Shell Oil Company, Houston
Materinls Laboratory USAF

U. S. Public Health Setvice

Fish and Wildlife Service,
Cortland, N. Y.

Univ. of Oklahoma Medical Sch,
MNational Institute of Health,
Hamilton, Mont.

Univ. of Havana Medical Sch.

U. S. Air Force

U, 5. Aic Force

Lenox Hill Hospiwl, New York
Fish & Wildlife Service,

Beaufort, N. C.

US.N.T.C. Great Lakes, Il
University of Minoesota
Uaiversity of Sweden, Stockholm

Asa Sceds

Jack Shrader

Mary T. Sullivan
Vincent J. Seiwert
Wesley Whitehouse
William A. Woléf
Haruhisa Yoshikawa

Twenty-First Course

Ferdinand Barnum
Leslie F. Pates
Richard H. Bohning
Walter J. Burderte
Jameson L. Chassin
Sam Frankel

James H. M. Hendetson Tuskegee lnstitute

Rowland E. Johnson
Ernest V. Jones
Notman E. Kemp
Martin D. Young

S. C. Kirsch
William H. Klein
Adrian C. Kuyper

William M. Layton, Jr.

Sidney Larson

Charles A. Leone
Burley H. McCraw
Donald W. Minteer
Newman C. Nash
Eddie Ortiz-Muniz

Arthur Qsal

Marion F. Magalotti
Joseph F. Migliorcse
Save M. Roberts
Joseph A. Rucker

Witliam A. Scholes
Francis A. Spurrell
James M., Swain
Alonzo Tenny
Frederick K. Tsuji
Clifford J. Webster

Memaorial Hespital, Vﬂncouv“ 3
. 5, Air Force
Randolph Air Force Bage
Ciocinnati General Hospijeay ’
U, 5. Air Force

Bowman Gray School of Mcdlc
Tokyo University Medical Ca

A

U. 8, Air Force
University of Detrolr
Ohio State University
L5U Scheol of Medicine
N. Y. University Medica] S}
Washiogron University Med. §

Florida State Universiry
Universicy of Alabama
University of Michigan N
U. S. Public Health Setvige -
Woodstack College !
Purdue University

Wayne Univ., Col, of Med,
Stamford (Conn.} Hospital

Aultman Hospital, Canton ,Ohig ;
LUniversity of Kansas A
V.A Hospital, Houston, Texag.
U. 8. Army
Wesley Hospital, Wichita, Kap, i
Agriculture & Mechanics Col,
Mayaguez, Puerto Rico
Phila. College of Phar, & S¢f, °
Cook County Hosp., Chicago
Rutgers University

VY A Hosp., Augusta, Georgia
A. & ]. Sware College
Nashville, Tenn.

Armeur Res. Foundation, Chicagw?
University of Minnesara
U. 5. Air Foree

L. 8. Air Fotce
Duquesne University
Evans Signal Lab., Belmar,N.].

Iy.

N. Y. Anderson, Jr.
F. E. Armstrong

Dana W. Atchley, Jr.
1. C. Atkinson
Glenn M. Burgwald

Stanley H. Clack
William C, Cleveland
l.ouis Costrell

Paul E. Damon

Joho M. Deorsey

L. R. Everingham
Theodote Ficlds

instrumentation Course,

Cotnell Aeronantical Lab.,Buf&lI
U.S. Bureau of Mines,
Bartlesville, Dkla.
Ttacerlab, Inc., Boston
Wright-Pacterson AFB
Nuclear Instrument & Chem. Ccrp.,
Chicago
General Elec.Co., S¢chenectady A
Radiation Counrer Labs., Chics
National Bureau of Standards,
University of Arkansas '
University of Chicago
Cornell Aeronautical Lab., Buf
Hices V-A. Hospiral, Chicage




Gilson University of Cincinnarti Walter H. Cargill
K. Halstead Radio Corp. of America,Camden,N.]. FEarle M. Chapman
F. Xing Wright-Patrerson AFB Perk Lee Davis

Koinzuk Merck Iast. for Therapeutic Res., Henry H. Dunham
posbein Evansville {Ind.Y College
Pittsbutgh Plate Glass Co., H.B, Elkins

Creighton, Pa,
Atlantic Refining Co., Philadelphia Jowell A. Erf

Naval Air Tech. Training Ceanter, Archie Fine
Memphis S. Taplits
Sylvania Elec. Products, lac., Jacob R. Freid
Bayside, N. Y. Harry J. Greene

Brown Iostrument Co., Philadelphia ¢ Hawley
Cincinnati Milling Machine Ca. Irvin F. Hummo
U.S.P.H.5., Cincinnati T;:: T: H::::hc:s
Army Chemical Center, Md. Richard H. Kirkland
Bell Telephone Labs., N. Y. Ross C. Kory

Univ. of Tennessee School of Med.  Fraderick C. Kirtle

University of Chicago Arthur L. Kretchmar
Wright-Patterson AFB Samuel Leo
Army Chemical Center, Md. J. W. Lewis
Univcrs_i_ry of Cincinnati George B. McAdams

Radiation Counter Labs.,Chicago

Jack G. 5. Maxfield

Leo M. Meyer
Geotge Washington University Paul J. Murison
University of Michigan Hospital Y. T.Oester
University of Chicago 0. 5, Peterson, Jr.
Hosp. of University of Pa, Donald W. Petit
Presbyterian Hospital, Chicago Robert Robbins
Presbyterian Hospital, Chicago Lindon Seed
Medical College of Georgia David Shapiro
Cushing V.A. Hospital, Samuel E. Sinberg
Framingham, Mass. Julius D, Taylar
Univ. of Nebraska Colle ge of Med. William V. Tenzel
Hosp. of Woman's Medical George E. Thoma
College of Pa. George Z. Williams

Emory University

Mass. Gen'l Hosp., Boston
Lankenau Hospital, Philadelphia
Univ. Hospitals, Stare University
of lowa

Univ. Hospitals, State Univetsity
of lawa

Jefterson Hosp., Philadelphia
Jewish Hosp., Cincinnart

Jewish Hosp., Cincinnati
Montefiore Hosp., N. Y.

Kings County Hosp.,Brooklya, N.Y.
Los Alamos Medical Ceater

Cook County Hopsital, Chicago
Univ. of Oregon Medical School
Medical College of Va.

YA Hospital, Nashville

Univ. af Kansas Medical Center
University of Michigan

Fordham University Hospital
Colorado Springs Medical Center

Hartford (Conn.) Hospital

Maxfield X-ray & Radium Clinic,
Dallas
Goldwater Memorial Hosp., N. ¥,

Tulane University

Stritch School of Med., Chicago
Univ. of Yermont Sch of Med.
Univ. of Southern Calif, Med. Sch.
Temple Univ. Hosp., Philadelphia
Grant Hospital, Chicago

Univ. of Louisville Sch, of Med,
Hosp. for Joint Diseases, N. Y.
Abborr Labs., Chicage

Beth [srael Hosp., N. Y.

St. Louis Univ. School of Med.
Medical College of Virginia

APPENDIX V¥

MUSEUM DIVISION

~e
-cf’__l, Advisory Commitiee

Aebersold Atomic Energy Commission

11. Organized Groups Yisiting Museum

AL Andrews OR Inst. of Nuclear Studies Allarde Elem. Sch, Allarde, Tenn. 45
UT-AEC Ag. Res. Program American War Mothers  Akron, Ohio 30
. g. Conpers  K-25 Antioch College Yellow Spzings, Ohio 15
h Cowen ORNL Athens Bible Sch. Achens, Ala. 18
: . Oak Ridge National Lab, Baxter Seminary Baxter, Tenn. .65
Hemp%:lli Y-12 Bearden High Sch. Bearden, Tean. 23
N F. I'.(lrnbell Qak Ridge National Lab. Bethesda High Sch. Thompsen Star.,Tenn. 18
acklin K-25 Beatooville High Sch.  Benroaville, lad. 19
% McCrady Atomic Enecgy Commission Bluefield State College Rlvefield, W. Va. 14
E..I{;:{zurp}.\y_ Oak Ridge Narional Lab. Boy Scout Troup No.185 Columbia, Ky. 22
™ ewikis Atomic Energy Commission Bryan University Dayton, Tenn. 29
Y-12 Bungalow Elem. Sch.  Maryville, Tenn. 38
Oak Ridge Nacional Lab Campbeilsville College Campbellsville, Ky. 41
Atomic Energy Commission Campfire Gitls Oak Ridge, Teon. 10

43
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P T e mmen

-

Carson Newman College Jefferson City, Tenn. 24
Center Township High Osgood, Ind. 29
Central High Sch. Columbia, Tenn. 34
Chattanooga Girl Scouts Chartancoga, Tenn., 24
Chattanooga High Sch. Chattanooga, Tenn. 12
Chattanooga Valley High Chartancoga, Tean, 38

Chilhowee View Sch. Maryville, Tenn. 35
Clemson College Clemsen, 5. C. 14
Clinton High Sch. Clinton, Tenn. 31
Coal City High Sch. Coal City, Ind. 13
Concord Township High St. Joe, Ind. 18

Crichloui Jr. High Sch. Murfreesboro, Tenn., 44
Cub Scouts, Troup 3225 (ak Ridge, Tenn, 12
Cub Scout, Troup 31 Knoxville, Tenon. 8
Cumberland Co. Schs.  Cumberland Co., Tenn. 8

David Millard Je. High  Asheville, N. C. 117
Dobyns Bennett High  Kingsport, Tenn. - 46
Edmund Embury Sch.  Tryon, N. C. 29
East Tenn. Auto. Club 57

State Teachers College johnson City, Tean, 46
Eaton Elem. Sch. Lenior City, Tenn. 31

Erowah High Sch. Erowah, Tengp. 32
Everert High Sch. Maryville, Tenn. 33
Farragut High Sch. Concotd, Tepn. 38
First Pres. Church Sunset Gap, Tenn. 22
Franklin High Sch. Franklin, N. C. 54

Gatlinburg High Sch. Gatlinburg, Tean. 18
Girl Scout Troup No.30 OQak Ridge, Tene. 15

GermanQrientation Prog. Duke University 11
Girls Preparatory Sch.  Chattznooga, Tenn. 31
Hall Tlercher )Jr. High Asheville, N. C. 78
Hillandale Sch. Ft. Lauderdale, Fla. G
Hi Yalley Camp 30
Hiwassee College Madisogville, Tesn, 12
Home Demonstrators State of Tenan. 26
Jefferson Jr. High Sch. Qak Ridge, Tenn. 163
jonesville Righ Sch.  jonesville, Va. 24
King College Bristal, Tenn. i8

Tate Spring, Teon. 47
Ciarksville, Tenn. 13

Kingwood Sch.
Kirkwood Community

Knox, Evening High Konoxville, Tean. 35
Knox. Jownal Carriers Knoxville, Tenn. 97
Lanier High Sch. Maryville, Tenn. - 44
Lee College Cleveland, Tenn. 40
Lincoln Memerial Univ. Harragare, Tean. 32
Little Creek High Sch. Concord, Tean. 25
Livingston High Sch.  Livingston, Ky. 11

Lower Windrock Sch.
Mary Hughes High Sch.

Oliver Springs, Tenn. 16
Pinev Flats, Tenn. 22

McMinn County fligh Arhens, Tenn. 41
Methodist Ministers 31
Methodist Youth Fellowship 50
Middleburg High Sch. Middleburg, Ky. 22
Midway High Sch. Kingston, Tenn. 12

i it i, 8 o i

o e A . M T g R T i g Ll

M. 1. T, Class A-51
M. I. T. Practice Sch.
Monterey High Sch.
Meorhead High Sch.
Marristown High Sch.
Pres. SE Seminar

Nat'l Ass'ns of Power Engrs.

Navy Radiation Sch.
New Market High Sch.
Ohio State University
Piedmont High Sch.

Peavine Baptist Church Rock Springs, Ga, |

Park City High Sch.

Pleasant High Hill Sch. Cressville, Tena, :

Pigua High Sch.

Rhea Cenatral High Sch.

" Red Bank High Sch.
Roane County High
Robbins Elem. Sch.
Robbins High Sch.
Robert Huff Sch.
Rockford Elem. Sch.
Rogersville High Sch.
Rotary Club Members
Sampson Elem. Sch.

Science Rill High Sch.
Sigma Phi Sigma Conven.

Smithwood Sch.

South Clinton Sch.

St. James High Sch,
Scockbridge High Sch.

So. Bell Tel. Employees

Sweetwater High Sch.

Teon. Hardwate Ass’n

Farmer-Rencher Tour
Teanessee High Sch.
Trevecca High 5ch.

Turkish Delegares &T.V.A.

Univ. of Alabama
Univ. of Chattanooga
Univ. of Tennessee
Vanderbilz Univ.

Virginia Intermont Col.
Western Reserve Acad.
Washington Local High

Webb High Sch.

Wheeler Co. High Schs.

Vhitwell High Sch.

State Teachers College

Young High Sch.
Youth, lncorporated

Cambridge, Masy, -3
Cambridge, Mass, B
Monterey, Teny, - X
Moorhead, Misg, -

New Market, Tangy
Columbus, Ohio
Piedmont, Ala,
Park City, Ky,
Piqua, Ohio
Dayton, Tenn.
Chattancoga, Teqy,
Kingston, Tenn.
Robbins, Tenn,
Robbins, Tenn, ;
Kopoxville, Tenn,
Rackford, Tenn.
Ragersville, Tena

Pikeville, Tenn.
Johasoa City, Tean,

Knoxville, Tenn,
Clinton, Tenn.

Greene County, Teng.
Ioterlaken, Mass,

Sweetwater, Tenn.

State of Texas
Bristol, Tenn.
MNashville, Tenn.

Tuscaloosa, Ala,
Chattapooga, Tenn,
Knaxville, Tenn.
Nashviile, Tenn.
Bristol, Va.
Hudson, Ohio

Ney, Ohio

Bell Buckle, Tenn.
Weeler County, Ga.
Whitwell, Tenn.
Yillimantie, Conn.
tnoxville, Tenn.
Nashville, Tenn.

TOTAL VISITORS
TOTAL GROUPS

102bb35Y
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HE major development in radiation therapy
dwring the year was the emergence of
teletherapy units and the prospect that
w- would become widely available in a few
3. The Medical Division established itself
M the forefront of this development in keeping
gh' its role of taking on those problems for
jch it is especially well equipped tohaadle
Bfivirtue of location, staff or equipment. High-
of the gear were the delivery in October
the Cobalt®0 teletherapy unic and the initiation
lans through the Insciente Council for a2 major
therapy evaluation program in ¢ooperation
th the Southern Medical Schools.
¥ This does not mean a decreased efforr in the
‘of internally-administered isotopes. On
W contrary, every radiation treatment given
by the year was by internally-administered
dioisotopes or by standard x-ray treatment.
Keover, the continued improvement of radiogald
ktapy in the Medical Division and elsewhere
of the brighter features of cancer research
W this time. Gallium’Z was abandoned during
*year as a possible treatment; on the other
treatment was begun with Gallium®7 to
this isotope fulfilled some of the hope
Bmerly held for Gallium72. Research continued
' fum and a number of other isotopes which
tested therapeutically,

=.ETHERAPY EYALUATION PROJECT

' the AAAS Symposium on cancer tesearch
adelphia last December, Dr. Max Cutler,
of the Chicago Tumor Institute, predicted
¢ approaching development of teletherapy
“Wsing products from the atomic energy
"Am, would reviralize the entire field of
SY- The teletherapy evaluvationprogram
g Process of development by the Institute
=MsSociated medical schools lends credence
'ﬁﬁ‘l:hf's prediction. For the fact remains
- e exception of hormonal treatment
;. 2 types of cancer, radiation and surgery
' te be the most successful treatment
S8 Apain paraphrasing Dr, Curcler, a
SAEProvement in present treatment techniques
Wmeans the difference in saving or losing a
L. . Teletherapy units offer quite important
ties folr improved cancer treatment.
- Question of a full-scale development
© Was first brought up in discussions of
'.-.-?I fAdViSOry Panel, Later, the Medical
= Stro the Council studied the proposal and
byn. . O0g support as an excellent example of
Cooperation which shou!ld be carried out
"'sns the Institute and its sponsoring uni-
5 and the regional medical schools. The

F0Zbb631
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NMldical Division

Council committee urged the Board of Directors
of the Institute to support such a plan, which
the Board did at its March 31 meeting. Oa May
15-16 a two-day meeting of medical school
representatives was held at Oak Ridge to ex-
plore the proposal at some leagth. This group
voted unanimously to recommend that the project
be undertaken through a plan whereby the
Medical Division would build a teletherapy unit.
From this protorype, a Teletherapy Evaluation
Board from cooperating medical schools will
accempt to delineate the specifications for a
standard model.  Following adequate resting,
similar units would be procured by certain of
the medical schools for a more thorough clinical
testing program.

The group left open the decision as to whether
cesium, cobalt or europium would be the radiation
source., Each has its enthusiasts. Cesium is a
fission product of high yield, (More than 6%
of uranium fission products is cesium.} It has a
.667 mev gamma ray and a 33-year half-life.
Cobait has a 1.2 mev gamma ray and a 5.3-year
half-life. It is produced by neutron irradiation

and is available in high intensity sources.
Europium has a wide spectrum of gamma ray

energies and a 5.35 year half-life and is also 2
neutron-induced radioisotope. Much interest has
been shown in euwropium because of the high
intensity theoretically possible with shott-term
irradiation--55Q curies per gram of material
compared with 20 curies per gram of cobalt
{irradiated in a reactor with a neutron flux of
7 x 1012/cm?/sec) and 20 curies per gram aof
cesium. Radium is roughly one curie per gram.
A europium source ccould be 100 times smaller
than a comparable cobalt teletherapy source,

The use of any of the three sources presents
difficulties. The separation of cesium from other
tission products is now on a ''test tube’ scale,
While these operations will resule in a few sources
of several kilocuries becoming available in the
next few yeats, production of any apprecieble
number will not be possible until afrer 1956.

Both cobalt and europium ate dependent on
much reactor time becoming available, In an
address before the Amerzican Radium Society
meeting in Chicago on June 10, 1952, Paul C,
Acbersold, Director of the AEC Isotopes Division,
said that a good supply of high specific activity
CobaltéQ would become available by 1954 from
high flux reactors now being put into operation
in this country. The principal limitation in the
use of Europiuml32,1534 as a teletherapy source
is the unavailability of a sufficient supply of the
rare earth element for rarget material. Mareaver,
the europium target marerial would need ¢ be
very pure since some of the rare earth clements
from which it would have to be extracted have




even higher neutron capture cross-sections than
curopium.

W, W, Grigorieff, Director of the Institute of
Science and Technology of the University o
Arkansas and Chairman of the Council Medical
Committee, teported on the project at the anaual
meeting in June and urged its support by the
Council as a whole, His repott was unanimously
supported by the Council, This was the status
at year's end,

cosaLT®

The development of a cobalt®® teletherapy
unit has been a joint project of the University
of Texas M. D. Anderson Hospital for Cancer
Research and the Institute singe July, 1950, The
unit was completed and placed in operation at
the Institute this year, although a low pricrity in
the Chalk River {Canada) reactor has delayed
delivery of the 800-cwrie source. In the mrean-
time the Medical Division arranged to borrow from
Oak Ridge National Laboratory a 200-curie source
belonging to Dr. Max Cutler of the Chicago Tumor
Insticute to carry out tests of the unit. The tele-
therapy unit was built by the X-Ray Department of
the Geageral Elecmic Company to specifications
worked out joiatly by M. D. Anderson and Institute
personnel. The project is jointly directed by H.D.
Kerman, M. D., radielogist with the Medical
Division, and Gilbert N. Fletcher, M. D., radio-
logist with M. D. Anderson Hospital, The anit is
being tested at Oak Ridge by Dr. Ketman and
JasperE. Richardson, Ph.D., a researchparticipant
from M. D. Aaderson Hospitai.
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GALLIUM

The Medical Division abandoned GBllim;
during the year as a treatment isotope fo §,
tumors, either primary or metascatic, 4
produced isotope, Gallium’Z could not be
tained except in small quanticies carried jp o
latger amounts of stable Gallium69-71, Sia
the metal is toxic, it was not possible tq
sufficient tadiation doses. A comprehepg
report of the gallium project has been mady o
the Sub-Committee on Human Use of the Compa.
on Bioloby and Medicine of the AEC and w;)
published as a supplement to Radialogyin g fpe
issue,

The Division next turned to Galliumb7 =%
determine whether this isotope would do
Gallium72 failed to do: deliver a heavy radigy
dose to the tumor with a tolerable metal 4
radiation dose to the organism as a whole,
the first place, it was available in highest puriey
from the bombatdment of :zinc in the Oak R
cyclotrton and was eastly separated frop
parent element, zinc. Its half-life of 34 days
far more desirable than the 14.2-hour half.
of Gallium?2 (much of the activity of Gallium/ZX
was dissipated by the time it had reached
tumor), &nd its low gamma energies are p
desirable than the very highenergies of Galliug

Preliminary tests ot Gallium®7 by Dr. H, p
Bruner revealed ap ioterestng phenomenon: Iy
pure form, its distribution was quite unlike o
of carrier-borne Gallium72. By mixing a sm
amount of stable carrier gallium with the rad
isotope, Gallium67 distribution matched thar
the other isatope, :

While the dose to the liver, a radio-sensiti
organ, seems discouragingly high, it must §
remembered that it is impossible to give radia
treatment of any kind without some destruction’
normal body tissues, Furthermore, animal tem
indicate that che liver may reach a samua - et
point and that a heavier dose may increase ,
concentration in tumor in telation to the
dose. : 3%
in passing, the Division acknowledges
great debt to the Oak Ridge National Labon
in the Galliumb7 wotk. There is intense co
petition for time in the Uak Ridge cyclotron, b :
the Division is able to get sufficienr amounts . Ch tn:
Gallium®7 for its work. The Analytical Chemise -
Division of the Laboratory computed rhe decsy
scheme of Galliumb7?, a difficult job requic
exceptional equipment and know-how. The wod
of Raymond L. Hayes, of the Medical Divisiot
staff, on the chemistry of gallium and its prep
tion for human use also was noteworthy.

GOLD PROGRAM

During the past year the Medical Division bas
continued its ptogram of study of the cherapeu . Asion,
value of colleidal radiogold, The cbief :



is has been on the intracavitary use of
this isotope. The clinical results of this form
af trearment for palliation of advanced neoplasms
$s being studied at several medical centers. It
felt that che chief contribution that the
pdical Division might make would be a very
ful investigation of the fate and diseibution
of the isotope when it is used in this manner;
asequently, many assays have been done of
ivity levels and tissue and ascitic fluid, as
H as blood radicactivity levels and tissue
#s3ays. These studies have led to the con-
fasion that a small to moderate amount of the
d leaves the cavity into which it is injected
d travels to the reticuloendothelial tissues
‘the body; thus, there is some radiation of
se sensitive tissues from locally deposited
d, as well as from the gamma emission of the
ge volume of isotope in the cavity itself,
matologic studies indicare that there are
nite radiation changes in the blood and bone
aow after doses used for therapy, but these
l!anges do not seem to be of greac significance
W patients with a relatively poor prognosis, They
would lead to some hesitancy in giving large

Wetasiatic tumor,

" The Medical Division has also been interested
he intravenous use of this isotope, and a few
tieats with metastatic or primary tumors of
liver have been given inwavenous injectious
-the radiogold. It has appeared quite clear
3t this is an ineffectual form of treatment,
tuse of the large size of the tumor nodules
d the failure of the gold or its rays to penctrate
'8¢ lesions, cven chough the surrounding liver
_Chyma may contain a large amount of radio-
Lrve gold, 198
Because the beta rays from Gold have so
- € penewating power, there has been consider
Interesr in using an isotope with a more
Sctrating form of radiation. As an example
Roidal  chromic phosphate containing P3i
‘8nder consideration. This has already been
on the West Coast, but there is very little
It data’ on its dismibution, degree of ioniza-
* 80d 5o forth. The Division is nowlaunchinga
°Bam along with several other groups in the
-4Y to study a chromic phosphate preparation

n“! Division is suffering a severe loss in
. Signation of two of its senior staff members,
o ve July 1, 1952, Dr. H.D. Bruner, Chief
T, st of the Diviston, is aow at the Emory
Chy: Y Medical Sthool as Professor and

a1 of the Depariment of Physiology. Jesse
. ¢tkinson, Ph. D., Senior Sciencist in the
10108, has joined the University of Tennessec
-8 of Medicine as Associate Professor of

0266519

s of this isotope to patients without known

13

Biochemiseey. Dr. Bruner was the first scientist
employed by the Division following its organiza-
tion, and Dr. Perkinson came only a shorc time
later.

The Division also lost several of itstechnical
and administrative personnel. A number left to
continue their education, while others accepted
different jobs for salary or other personal reasons.

On the positive side, two staff additions
during the year have added strength to the pro-
gram, Dr. Betty M. Cooper, Anesthesiclogist to
the Oak Ridge Hespital and Senior Scientist in

the Medical Division, has been a wvaluable
addition to the staff. Dr. Ralph Kniseley,
Pathologist to ¢he Oak Ridge Hospital and

Principal Scientist in the Medical Division, has
added greatly to the effectiveness of the Division
in developing and supervising the heavy load of
work in pathology, including autoradiography,
which the clinical reseatch program involves,

CARE AND TREATMENT OF PATIENTS

The Division accepted 189 patients for treat-
ment during the year, In spite of the limited
budget on which the Division operates, every
effort is made to keep the patients comfortable
and occupied, An ocutdoot terrace was built
during the year. (Tt was landscaped by the
Medical Division Staff, and patient rooms were
air-conditioned.) Mrs, Priscilla A, Oliver,
physical therapist, has established an extensive
program to occupy the patient's time in worth-
while ways. (One patienc made considerable
pocket money by turning out hand-tooled [eather
billfolds.) The Division is particularly fortunate
in having Dr. Gould Andrews serving it in the
capacity of Chief of Clinical Services. His
sympathetic uanderstanding and concern for the
patieats, as well as his exceptional clinical
knowledge and ability have imbued the eatire
clinical and awsing staff with & sense of mission
which has contributed much to the program.

TRAINING PROGRAM

Thers were nine resident physicians from
the medical schoels, one of whom was Dr,
Chiyeko Ckawa from Tekyo, Japan, who came to
the Medical Division as resident physician
through the University of Alabama Medical
School. During the year there were eight Air
Force resident physicians assigned to the
Medical Division for approximately 90 days cach.
There were three cother resident physicians from
other branches of the U.S. Armed Forces. During
the year the following scientific persoonel
visited and worked io the Medical Division:
John R. Horan, enr employee of the Phillips
Peucleum Corporation and former Radiological
Physics fellow, spent six months working with
George A, Bovd and other members of the senior
staff. GiovannaMayr, Ph.D., of the Uriversity of



Milan, spear five months working with Dr. Bruner
and other members of the senior staff. Liselotte
Schachinger and Hilde Fiedler spent approximate-
ly five months working with Dr. Perkinson.
These German scientists were studying at the
University of Tennessee under the Fulbright
program. Dr. Enrico Via, radiologist from the
Rome, Italy, Cancer Institute, was an investiga-
tor with the Division for three months.

ASSISTANCE FROM OAK RIDGE PHYSICIANS

For over two years the Medical Division
of the lastitute has been fortunate in being able
to call upon physicians with specialized treining
who are in practice in Oak Ridge, o supplement
the help given by consultants from the medical
schools. Because of the relatively small staff
of the Medical Division, the wvarious medical
specialties cannot be represented on the permanent
staff, and without this larger consulting seaff, it
would be difficult to provide complete medical
care for the pacients or to carry out all of the

research activities.

Several phases of the Medical Divig;
program involve swrgical treaement. Tiam!
specimens are oftenobtained in order to detesy:
isotope distribution and to decide wupoq e
advisability of further treatment with isopgy, -
Patients with thyroid carcinoma, bons tuml)ea,
and fluid-producing tumors in the abdomey oo
require surgery while in Oak Ridge, even
many of them have had extensive surgica]
ment before being sent here, In particylar
staff is grateful for the help of three Oak R'-ldp
surgeons, Dr. Robert Bigelow, Dr. Dang Nanc
and Dr. Paul Sprey, who have performad
operations upon patients in the Medical Diyis:
Hospital. Various types of coasultant Servicey
have been needed, and several other PhYSiCign
from Oak Ridge and Knoxville have contribyped
assistance in particular phases of the work,

The full-time staff is geauinely ApPre Cintipe
of the importance of this conuibution and g4
heartened: by this evidence of iateres and
approval of the ptogram of the Division.
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A, Council

David H. Morgan
Fred Allizoa
Karl F. Herzfeld
H. L. Hunter

¥. M. Nielsen

). Gordon Stipe
M. W, Carothers
L. Sweigert
C. Keen

B, Etheredge
K. Oeck

. ¥, Bonner

. T. Nieset

: Marten ten Hoor
Y. W, Grigerieff
R. B, Eursler

" GU Beoyd -
Lyle Dawson

R. C. Ernst

- Ronald Bamford
P. X. McCarter
C

PHAOER®

M D_'- Pererson
Louis A Pardue

APPENDIX |

PERSONNEL OF THE OAK RIDGE INSTITUTE
OF NUCLEAR STUDIES

(as of July 1, 1952)

A & M College of Texas

Ala. Polytechonic Institute
Catholic Univ. of America
Clemson Agricultural College
Duke University

Emory University

Florida Swate Universicy
Georgia Institute of Technology
Lovisiapa State University
Mississippl State College
Norch Carolina State College
Ricelnstituee

Tulane University of Louvisiana
University af Alabama
University of Arkansas
Universiey of Florida
University of Genrgia
Unjversity of Kentucky
University of Louisville
University of Maryland
Usriversity of Mississippi
University of Norch Carolina
of Okiahoma

of Puerto Rico

of Scouth Carolina
University of Tennessee
University of Texas
Universicy of Virginia
Vanderbilt University
Virginia Palytechnic Institute

University
University
Universicy

8. Boord of Diractors

Paul Magnus Gross, Mresident
Vice President, Yuke University

Jesse Waketield Beams, Vice President
Professor of Physics, University
of Virginia

Gearge H. Boyd, Direcior & Chairman of the Council
Dean of the Graduate School,
University of Georgia

John Ray Dunaing, Director
Dean of Engincering, Columbia Uni:

William Vemilion Houston, Director
President, Rice Institute

Samuel Colvilte Lind, Director
..Technical Advisor, Catbide & Carl
Chemicals Company, Oak Ridge

Hayden C. Nicholson, Director
Dean, School of Medicine,
University of Arkansas

Theophilus Shickel Painter, Director
President, University of Texas

Louis Arthur Pardue, Director
Yice President,
Virginia Pelyrechaic lnstitute

EOFFICE OF THE EXECUTIVE DIRECTOR

Clerk-typist
Maintenance Mech, I
Mail Cletk {temp.)

Fern C. Brewster
Ralph B. Briggs
John Burns

e Lang

o Schluetes

F‘ Bfnton

Head, Information Dept.
3r, Record Clerk

St. Secretary

Librarian

Assistant Treasurer
Aunditor

Library Supecvisor

% OFFICE OF ADMINISTRATION
; _Wl M. Elza, Manager of Adminiatration

Accountant

L. . :
Blankenshlp Maintznance Mech. [

31

Joha 1, Fenton
Dewey Ferguson
Walter E. Graves
Barbaras R. Guinn
Johnoie Harvest
Nathanie) W, Hill

Deatrice M. Holizelaw
Joseph C. Houston
Billie ]. Hure

Darohy L. Jehnson
Faye ]. Jones

Hliam G, Pollard, Executive Director Joan R. Clouse Receptionist
* George B, Pegram, Consultant Barbara Cole Stenagrapher
oy Clapp Record Cletk Paul G. Davis Storekeeper
R. Davis Sr. Recotd Cleck Charles H, Day Stockkeeper
idge Record Clerk B. ]. Delozier Secretary
K. Garbe: Libracian Stanley Denny Helper (temp.)
Gimeca Secretary W. Gilbert Disney Acconnting Clerk
% Halbury: Clerk-ty pist William Dumas Helper
% AR Record Clesk Harrison E. Elliott Purchasing Ageat
% Johasoq . Ellen Epperson Accountant

Head, Manag. Services Dept.
Maintenance Mech. I
Maintenance Mech, 1
Clerk-typist

Helper {temp.)
fostrument Engineer
Cleck-rypist
Photegrapher
Clerk-typist (temp.)
Sienographer
Clerk-typist




tHlarry B, Kimble
Arch . Long
Barbara McClannahan
T. W. Marrin
Darothy Nanney
William R. Perry
B. ]. Piuts
William Rhodey

J. ¥. Rose

Jenny Rose

Gloria Roseberry
H. J. Russell
Mary E. Russell
YWendell Russell
W. D, Schwartzman
*William L. Scart
Hugh Simpson
Robert Taylor
Rosetla Tindell
Heary Thomas
Marvin Triplet
MNancy Vail
Charles L. Vaughn
Johnny Vaugha

L. Vickery
*Donald D. Walker
Charles Wallace
Marjorie Whittlesey
James Wilde

Insirument Maker
Malatenance Mech, |

Admin, Scrvices Supervisor
licad, Tech. Services Nent.
Accounting Clerk

Mail Clerk

Helper {tewmp.)

Muaintenance Mech, 11

Head, Fiscal Services Depe,
Clerk-typlst {(leave of ahsence)
Vari-typist

Maintenance Mech. 1. {temp.)
Office Services Supervisog
Adminiswative Assistant
Property & Supply Asse,
Mech. Engineer

Custodian

Cusrodian

Clerk-ty pist

Mainrenance Mech, II
Mainrenance Mech. II
Record Cleck

Chief Maintenance Mech.
Delivery Man

ielper {temp.)

lnscrument Maker

Cabinet Maker

Stenographer

Instrumenc Maker

UNIVERSITY RELATIONS DIVISION

Ressell S, Poor, Chairmen
{on leave of cbsence)

Marion T. Clark, Acting Chairman

Yera E. Coffey
Donna Dinsmore
William Dryden
Trula Hobbs
Lesta Prater
Nelle Strange

Stenographer

Record Clerk
Adminiswarive Asst.
Secretary
Clerk-typist
Administrative Aide

MEDICAL DIYVISION

Morsholl Brucer, Chairman

Gould A, Andrews
Mary C. Bondurane
George A, Doyd
William R. Duher
Elmer A, Carpencer
Mabel L. Carrol!
Betty M. Cooper
Betty R. Cooper
Henty P. Copeland
Edgar A, Cress
Rachel C. Dixon
Lewis Dobson
Timothy Dowdell
Nelda Edwards
James E. Eldridge
William C. Fields
Eula B. Franciz

Chief, Clin, Services
Laboratory Tech.

Sr, Scientist
Research Agsy
Custadian
Stenographer

Sr. Scientist
Laboracory Tech.
Laboratory Tech.
Research Tech.
Laboratory Aide
Helper

flelper

Med. Records 1ibtarian
Research Assoc,
Laboratory Asst.
Stenographer
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William 1. Gibbs
Robert J. Gibsan

1. Howard Harmon
Raymond L., Hayes
Eva Hodgeos

Yimer L, Keller
lMerbert D, Kerman
Ratph M. Kaiscley
Granvil S, Kyker
Vivian D. Lay
Docothy M. Lewis
Wallace K. Luke
William C. Martin
Francis G. McMahon
*Priscillas A, Oliver
Derothy Osteen
Blanche Richardson
Mary b. Roberts
Samuel Root
Fdward M, Russ

Laboratory Tech,
Laboratery Tech,
Administranive Miicer
Scientist
Labuomtory Tech,
l.aboratory Tech.
Prin, Scientist
Prin, Scientist
Pria, Scientist
Clerk-ty pist (temp.)
Stenographer
Laboratery Tech,
Laboratory Asst,
Lab. Tech. (temp.)
Occup. Therapist
Secratary
Receptionist
Cletk-ty pist {termp,)
Clinician
Laboratory Tech.

SPECIAL TRAINING DIVISION
Ralph T, Overman, Chairman

Joseph E. Eve

Ralph H, Firminhac

Iziah Jones
Elizabeth Rona
Charles 5. Simons

Frances E. Smellage

Donald R, Smith

Ardell Craig Stewart

Edith Wilson

Lab. Aide
Scientist
Custodian

S, Scieatise
Sr. Scientist
Secretary
Scientist

Lab. Assistant
Secretary

EXBIBITS DIVISION
David L. DeJarnette, Chairmen

Margaret K. Brooks
Charles 5. Davis
W. Ear] Duff

Jean E. Fahey
Wheeler Fain

John N, Fox
Renfro Henderson
Jack D. Joknson

Alice N. Montgomery
Robenm R. McDonald

Haroid E, Price

Theodore ], Robbins
Deonald G. Robertson
Robert C, Rothermel

L. H, Shﬁfl.

Secretary

Museum Aide (temp,)

Exhibits Manager
Receptionist
Custodian

Museum Alde
Custodian

Muscum Aide
Cleck-ty pist
Maintenance Mech. I
Display Artist
Maintenance Mech, I
Museum Assistent
Museum Aide
Preparator

TERMINATIONS

CFFICE OF THE EXECUTIVE D{RECTO

Dorethy Macthews

Sr. Secrecary

OFFICE OF ADMINISTRATION

Mary C. Argo
Dorothy B. Brown

Stzwographer
Administrative Alde




osephine C. Butler
alter Clevenger
*F. ¥, Eades
k" aaa R. Estep
William D. Helwig
Decothy M. Holloway
,jr G, Howell

s C. Johason
& Leos B, Jones
Mary Adele Keyes
[iaode McCallum
Claude E. McGill
Gladys M. Mercec
- Joho A, Mott
iChyde Parton
wth M. Reed
illiam C. Rose
Flocerce N. Stanford
tty Jean Thomas
tles L. Vaughn
Willie G. Waller
H. M. Whirtlesey
lbert Williams

Stenoyrapher
Mail Clerk

Prop. & Supply Asst,
Receptionist
[astrument Maker
Clerk-typist

Janitwe

Stenographer
Secretary
Stenographer
Bogkkeeper
Accountant
Stenographer
Bookkeeper

Helper

Rudg. & Proced. Asst.
Warchouse Supervisor
Stenographer
Receptionist

Chiefl Maint, Mech,
tlelper {temp,}
Maintenance Mech. ]
flelper

UNIVERSITY RELATIONS DIVISION

Joe R. Canrrell
Hlanche Carden
Walter M. Cargill
Ronnie L. Cook
Hugh M. Debsen
John Gallimore, Jt.
Mary Stebbins Gude
Anna R. Henley
Maryann Heppert
Grey B, Komnegay
Jesse D, Perkinson
lielen S. Randolph
Roberr Sellers
William Smith

Mary P. Smyser
Frieda R. Urey
Alice H. Whitson
G. Curtis Wilson

Labotatery Tech.
Stenographer
Research Asst.
Receptienist
Orderly

Research Asst,
[Laboratery Tech.
Custodian
Laboratory Tech.
Resid. in Exp. Med.
Sr. Scientist
Laboratory Tech.
Research Tech.
Laboratory Tech.
Laboratory Tech.
Laborawry Tech,
Med, Records Libr.
Research Tech,

SPECIAL TRAINING DIVISION

Herbert M. Clark
Walter Clossey
Rex G. Fluharty

Insrtructor
Audio-Visual Tech.
St. Scientist

EXHIBITS DIVISION

Mary S, Xinsey Stenographer
wanira H, L :
coney ‘Stenogm}::her Margarer M. Abdian Secretary
Barbara A, Miller Clerk-typist .
Lois M. Rowe Secrera Carolyn M. Bradierd Museum Aide
Maciotie A. Smith Clc E-:tyi t Leanie 4. Childress Jrenosraphes
1y vl ) erictypis RBasil E. Martin Curator

Andrew C. Smth Museum Aide

MEDICAL DIVISION

:Harey D. Bruner Chief Scientist I
Joha P, Byrom Health Physicist

. Consultant

George B. Pegran

APPENDIX I

UNIVERSITY RELATIONS DIVISION

Research Participants Beginning Appointments Florida State University

=3 During Fiscal Year 1951-52 Rowland E. Jehnsan ORNL
. . . George 1.. Rogosa ORNL
S Pitrrs L. . Raymond K, Sheline ORNL
!gf::i;%ni: Pﬂ?‘ﬂlk’.‘{eznﬁs, and laboratories, where Georgia Institute of Technology
as carriea Out. Royal £. Sessions ORNL
H . .. Allan C. To ORNL
toring Universities Louisiana Sta?fUniversity
&M College of Texas Max Goedrich ORNL
ce H, LeRoy ORNL Richard C. Keen ORNL
fge M. Warsan ORNL Maurice M. Vick ORNIL
ma Polytechnic Institute Mississippi State College
nbﬂt F. Clothier ORNL Arnold J. Gully ORNL
2 mas B, Goldeamp ORNL Morth Carolina State College
3 Jest Ikenberry ORNL Frest A. Ball ORNL
u:au:r. Long ORNL Elma Lanterman ORNL
niversicy Joseph T. Lynn UT-AEC
If:yl E')"ilbt}i' ORNL Rice lInstitute
Emes:n;_"e:“}' Jurg M. E. Waser ORNL
'i“ia.m}—; Ium ORNL Tulane University of Louisiana
- Jones ORNL Walter S, Wilde ORNL
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Max Planck Institut
Goettingen, Germany

Physics

W. Heisenberg  Calif. lnst.
of Technology

University of Copenhagen
Copenhagen, Denmark

Mattelson,
Ben R,

Niels Bohr

Purdue Univ.  Physics

:[ tcol Advisory Panel

George T, Harrell, Chairman
Bowman Gray School of Medicine

Lee Clark M. D. Anderson Hospital
fburt C, Davison  Duke University
socl Garcia Tulane Uaniversity of La,
den C, Nichelson University of Arkansas
#mon ¥, Lippard  University of Virginia
ul W. Schafer University of Kansas

las H. Sprunt  University of Teonessece

' Itants to Medical Division

1l C. Acbersold  Atomic Energy Commission

Bowman Gray Schoo! of Medicine
University of Texas Medical Branch
_ !luber: Andrews Bowman Gray School of Medicine
swick Anigstein  Univ. of Texas Medical Branch

£ -: Arrowsmich Ochsner Clinic, New Ocleans
Wmillo Artom Bowman Gray School of Medicine
) T. Behner Carson Newman College

5 Bauer

Univ. of Michigan School of Med.
Duke Univ. School of Medicine
Univ. of Louisville School of Med.
Oak Ridge Hospital

Uaiv. of Penn. School of Med.
Emory Univ. School of Medicine
Uniy. of Tennessee Sch, of Med.
Emory University Hospical
Georgia Schoo!l of Medicine

't J. Burderte Louisiana State Univ., Sch. of Med.
.S. Carroll Univ. of Tennessee College of Med.
Y. Chambers Naval Medical Research [nstiture

Ll‘c:?s';‘ﬁﬂatzer Bowman Gray School of Medicine

ph W. Deard
d F. Berg
R. Bigelaw

wn W, Browq

University of Virginia

Naval Medieal Research lnstitute
Medical College of Alabama
Univ, of Louisville Sch, of Med.
Naval Medical Research Institute
Univ, of Kansas Medical Center
Univ, of Texas Medical Branch
Univ. of North Carolina Med. 5ch.
M. D. Anderson Hospital, Houston
Vanderbilt Univ. Sch, of Medicine
Univ, of Tennessee College of Med,
Duke University Sch, of Medicine
Baylor Univ. School of Medicine
Univ. of Louisville Sch. of Med.
University of Mississippi
Universicy Hospital, Augusta, Ga,
Duke Univ. School of Medicine

H. Ferzuson
5t H. Fletches
Francis

T V. Gardi
'Gtrdncr “
= Gas:
Old Gl‘iswg]d

C. Guyron
_: Hlmi leoq
P Hﬂndler
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MEDICAL DIVISION

Clyde T.Hardy, Jr.
James D. Hardy
Jetome . Harris
William N, Harsha
John C. Hawk

E. Byrom Hay
Edward M.Hedgpeth
Reid Thomas Holmes
S. Grant Holmes
Margarer W, Holt
Joseph L. Trvin
Coleman Jacobson
Carnelivs. T.Kaylor
E. Richard King

]. Murray Kinsman
Charles F. Kirtle
Hampden C. Lawson
William C. Levin
Alys H. Lipscomb
Champ Lyons
Isadore Meschan
Gearge R. Minor
William G. Mergan
Joseph L. Morten
Paul ], Murison

F. D, Murphy

K. P. McConnell
William M. McCord
C. M. Nocfleer, Jr.
William E. Nunnery
C. E, Numberger
H. Rowland Pearsall
Elbert L. Petsons
Everett L.. Pirtkey
R. ¥. Postlethwait
Francis E. Ray
Allen F., Reid
William 1, Riser
Arthur Roe

Wayne Rundles

5. M, Seidlin

David Shapiro
William W.Shingle ton
Ralph W. Stacy

K. M. Srevens
Howard G. Swann
Rabert S, Teague
Galen M. Tice

Bowman Gray Sch, of Medicine
Univ. of Tean. College of Med.
Duke Univ. Sch. of Medicine
Univ. of Kansas Medical Ceater
Med, College of South Carplina
Baylor Univ. School of Medicine
University of North Carolina
Bowman Gray Sch. of Medicine
Univ. of Texas Medical Branch
New England Deaconess Hosp.,Boston
Usniversity of North Carolina
Usriv. of Pennsylvania

Univ. of North Carolina Sch. of Med,
U. S. Naval Hospital, Bethesda
Univ. of Louisville Sch. of Med.
Univ. of Kansas Medical Center
Univ. of Louisville Sch. of Med.,
Univ. of Texas Medical Branch
Uaiv, of Tera. College of Med.
Medical College of Alabama
Univ. of Arkansas Sch. of Med.

"University of Virginia Hospital

University of North Carolina
Chio State Universicy Hospital
Ochsner Clinic, New Otleans
Univ. of Kansas Medical Centet
Univ. of Texas Medical Branch
Medical College of South Carolina
Bowman Gray School of Medicine
Bowman Gray School of Medicine
Univ. of Tenn. College of Med.
Univ. of Virginia Dept. of Med,
Duke Univ. Scheal of Med.

Univ. of Louisville Sch. of Med,
Medical College of South Carelina
University of Florida
Souwthwestern Medical College
Medical College of Alabama
University of North Carolina
Duke Univ, School of Medicine
Montefiore Hospital, New York
University of Louisville

Duke Univ. School of Med.

Chio State University

Lynchburg, Va,

Univ. of Texas Medical Branch
Medical College of Alabama
Univ. of Kansas Med. Center

Jack 1. Brown

Research Participants

University of North Carolina
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Charles ). Fades
Aaron Ganz

rerry M. johnston
Robert C, Lictle
Joseph T. Lynn
Jasper Richardson
John A. Scalander
Carroil A. Swanson
Joha B. Whitney
John L. Wood

University of Tennessee
Universiry of Tenrnessee
University of Arkansas
University of Tennesses
Nozth Carolina State College
M.ID. Anderson Hosp,, Houston
University of Arkansas

Ohijo State University
Clemson College

University of Tennessee

John E, Wear
Dana R. Schmidr
Robert Owens

Roderick J. Humphries

Edwin C. Bauer
Grey B. Koenegay
Max I, Miller
Robert L, Pedersen

Resident Physicians

Duke University
Heary Ford Hospital
University of Kansas

Y.

University of Texas Med. Branch

University of Tennessee
U. 8. Marine lospital
University of Kansas
Duke University

Aubrey T. Hornshy
Chiyeko Okawa
I, Farl ltolmes

Nuke l!niversity
Medicat College o¢ A
Universicy of Louigy

M
1) 3000

Nursing $taff

Lucy M. Amburn
Jean Alice Anderson
Ruth F. Anthony
Hoberta 1. Clouser
Mary Nell Craig
Patricia Ann Fisher
Jessle A. Gnezda
Geneva llefner

Vern A. Harrison
Mildred Miller
Pegey C. Moyers
Buena Pack

Sarah V. Robinscon
Margie Lee Ross
flsie P, Ruggles
Yerda 1, Wells

APPENDIX v

SPECIAL TRAINING DIVISION

I. Consultant to Special Training Division

Cyril L, Comar

University of Teanessee -
AEC Ag. Research Program

Pau] C, Aebersold
Elda E. Anderson
James Arnold
Leonard F. Belanges
Oscar Bizzell
Harvey Blank

Rita Bogorach

Cyril L., Comar

N. M. Dismuke
B. M. Drucker

Robert A. Dudley
Patrick Fitzgerald
D. A. Flanders
Joha Gallimore

J. ®%. Givens

Henry Gomberg
Frank ¥. Moecker
Alexander Hoilaender
Margaret Holt

A, 5. Householder

C. P. Leblond

5. Allen Lough
William Lotz

Walter 8. Lundahl
George Manow

Lecturers Assisting

in Truining-PrOQmm

Atomic Energy Commission
Oak Ridge National Lab.
Argonne National Laboratory
Univ. of Ortawa, Canada
Atomic Enecgy Commissian
University of Pennsylvania
McGill Univ,, Monweal, Canada
Univ, of Tenn.- ARC

Ag. Research program

Qak Ridge National Laboratory
Oak Ridge National Laboratery
(Oak Ridge Graduate Fellow)
Mass. Insciture of Technology
Sloan-Keriering Institure
Argonne Natienal Laboratory
Onk Ridge Inst. of Nuclear Stu.
Univecsity of Tennessee

Oak Ridge National Labaratory
University of Michigan
University of Kansas

Qak Ridge National Laboratory
New England Deaconess Hosp.
Oak Ridge National Laboratory
McGill Uniw,, Monteeal, Canada
Avomie Energy Commissian
Uaiv, of Tean. - AEC

Ag. Research Program
Michigan State College

Atomic Encrgy Commis sion
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Rod Masan

J. P. Nash

S, R. Pelc

C. L. Perry

D. V., L. Smith
John Spence
Daniel Steinberg
A. H. Taub
Julian Webh
John von Neumaan
Agnes Williams
George A, Boyd

Atomic Energy Commissiou E
University of ilinoig %
Hammecsmith Hosp., Londog F)
Oak Ridge National Laborag
Office of Naval Research
Eastman Keodak Company
National Heart Insticnce
University of Hlinojs
Eastman Kodak Company
Institute for Advanced Study g
Lovelace Clinjc 34
Oak Ridge Inst. of Nucleas Seq:
Univ. of Tean. - AEC
Ag. Research Program

Radicisotope Schos) Porticipants

Twenty-second Course

Noel F. Bartone
Jete M, Baver
Neis R. Benson
James N. Bierly
Albert Doerschuk
Louis J. Eisele
Robert C. Frost
Marvin R, Gillis

Amelie Grayer
Chatles E, Green

Viacent B, Grieco
Mark A, Hayes
Paul 1. Hodgson

Roderick ). Humphreys Universicy of Texas Med. B

Robert M, Kallo

New York Medical Collegs’
University of Michigan -
State College of Washingtn‘
Jetferson Haspital, Philade
Amer, Cyanamid Co., Pearl B3
Spring Hill (Ala.) College -
Rice lnstitute "
Internat'l Res. & Devw, Laby,?
Fr. Belvoir, Va.

Nrooklyn Polytechnic Instin
FEagr. Res, & Dev, Labs,
Fr. Belvoir, Va, e
New Yirk Medical College

University of Mich, Med.
University of Mich. Med. Sd

Fresno {Calif,) Srace Co!le;&"
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Wec{ica/ c(-biuiéion

HE major development in the Medieal

Division during the year wasthe establish-

ment of the Teletherapy Evaluation Hoard,
whose aim is o examine thc most promising
isotopes as externally-administered radiatien
sources, The Noard was organized and a proto-
eype machine was under construction at year's
end.

The Division continued during the year its
extensive research on the use of gold-198 to
reduce cffusions resuleing from carcinemas in the
abdominal and peritoneal regjons. It considerably
extended its study of other colloids and bio-
logically-inert complexes, fields of increasing
importance in view of the generally diseppeinting
results of metabolic substances (fodine being a
rare exception).

A peneral review of the Division's activities
during the year is set out below.

INTERNALLY-ADMINISTERED ISOTOPES

The Division initiated a scudy of the use of

chromic phosphate to determine its value in
radiation therapy. Animal studies showed re-
teation on the pleural surfaces of a high per-
centage of injected material.  Phosphorus-32
is a beta-emicter, a desirable characteristic when
radiation of serous surfaces is sought. Gold, in
contrast, emits gamma as well as beta rays.
Following completion of animal tests, chromic
phosphate was used in a limited number of
patients, and studies of this isotope are con-
tinuing.

1n addition to the colloids, the Division is

studying othec chemical methods of introducing.

biologically inert materials as carriers for radi-
ation. Yterium-90 has been used as an Isotenic
solution of a neutral salt of a heavy metal, the
hyroxide of which has a low solubility product
and reacts with tissuc fluid to produce materials
which are relatively inert biologically. Studies
of intrapleural distribution in rats showed that
95 per cent of the toral recovered dose remained
in the space inte which it was injected. Yrtrium-
90 is z beta emicter of 2.18 mev with no gamma
rays.

The Uivision is in the preliminacy stages of
a testing program of leutectum-177, Leutecium is
one of the rare earths of the lanthanide series,
is commerically difficult to obtain, and is ex-
pensive, but merits testing. It has a half-life
of 6.8 days and cmits both gamma and beta rays
at considerably lower energy levels than prevail
with gold-198,

The program rto investigate the value of
gallium-67 in the study and possible treatment of
osteoblastic types of bene lesions, either primary
or merastatic, continues. A cooperative study is
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being made with the University of Virginia pa.
partment of Surpery to determine the criteria fg,
resecting pu]monary metastases at the same time
that uptake studics with wacer doses of alliyg
are being made.

Distribution of antimony given as a trivalen,
organic complex has been studied in a sma|)
number of patients. Much of the isotope gaq
deposited in the liver, which might suggest ¢y,
it behaves as a colloid, but in other respecyy
distribution was quite different from the collojd
pattern. There was rather large deposition in the
kidney, and studies on rats demonstrate a rathe,
striking deposition of antimony in the red cellg,
Later tests indicated that depocition was in the
protein portion of the hemoglobin,  Incidental
observations in the animal studies included 5
high concentration of antimony in the pituitary
glands of rats eight days after’injection, and
higher concentrations in the cortex than in the
medulla of kidneys of dogs.

The Medical Division by now has an exteqsive
backlog of experience in the use of radiocactive
geld, and basic studies of the distribution apg
metabolism of colloidal radiogold are being
continued. Auteradiographic distribution has beeq
determined in rats after intravencus adminisrration
of low and high doses. Through the three-year
pertod in which this isotope has been used,
special efforts have been made to obtain hema-
tologic information following its use.  Further
information on blood and bone marrow changes
is being asscmbled to evaluate the general
pattern of response. The route of administration
of the isotope appears to make a great deal of
difference in the degree of hematologic effect,

A number of patients were studied after
receiving injections of intravenous radiocactive
colloidal gold. Two of these were in individuals
in whom it was hoped that some therapeuric
effect might be obrained for carcinoma of the
liver. Several of the others were individuals
with advanced neoplastic diseases to whom the
isotope was given shortly before death, The
colloidal gold was seen to deposit in the liver
to a very large extent and the deposition was
quite uniform in areas where the liver parenchyma
was urimpaired by vascular damage or cellular
infiteration.  Areas of damaged liver showed a

less uniform concentration. Areas of mertaseatic
acoplasm in the liver were notably lacking in any
ability to take up the colloidal material. Util-
izing this information, the Division has attempted
to locate metastatic lesicns in the liver on the
basis of a lack of concentration of the isotope
in these areas.

On the basis of animal work done by Harold
Berg, M.D,, and his associates at Louisville ia
conjunction with the Medical Division, clinical

0a piven



es are now under way with colleidal gold-
g8 given by intrabronchial injectio? at the _tim_e
branchoscopy. It appears that in dogs it is
sible to obtain an intense radiation of medias-
= 1ymph nodes by this method,
Interest in iedine-131 in thryoid disease has
¥ onrinued with further clinical studies on patients
perh malignant and benign lesions, One special
Be. on for continued interest is the importance of
% ching residents the mote routine and widely-
Ead 1sotope procedures, Further data on his-
ogic changes in normal thryoid rissue after
Perapeutic doses of jodine-131 has been accu-
“lated, and well-correlated studies in dogs
e been made,

2% In addition to its basic and clinical scudies,
¥eh Medical Division alse bhas under study a

tudx

]

e
Smber of approaches to improving or simplifying

djochemical analysis,

(A chemical method of dosage decermination
obeing developed to provide better information
integral dosage in therapeutic applications of
sotopes. - Lhe paper chromatographic technique
. being urilized to study iodine-containing
pounds in the human body.

A device called a Scintiscanner has been
talled to provide an additional means of
Xording the location of isotopes inside the body,
§ unit includes a collimated scintillation
P ouater mounted in such a way that it will survey
iven area and by a series of impulses record
e degree of radioactivity within that area by the
equency of its response,

B.Several members of the Medical Division staff
e tudying fundamental problems related to the
erapeutic program. One of these is a study of
ous effusions utilizing iodinated human serum
fbumin and measuring its disappearance from
be:blood and peritoneal cavities in patients with
Teites, A study of the effect of ACTH on
asinophil count in peripheral blood and bone
mow is under way.

articipating medical schoels to develop a
iety of teletherapy units useful in the weat-
ment of cancer. A Teletherapy Evaluation Board
onsisting of represenratives of each of the
}gperating institutions is now actively engaged
3the conduct of the program. The boad is
roken down intc an executive committee and
ix - subcommittees,  The executive commictee
etcises general supervision of the entire pro-
m,  Members of the subcommittees concern
mselves with specific aspects of the program,
committees and cheir memberships are as
fioliows:
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E xecutive Committee

ke University

University of Louisville

Vanderbile University

New York University -
Bellevue Medical Center

University of Kansas

Oak Ridpe Institute of
Nuclear Studics

Subcormittee Mo. 1--Sovrce
Shield Design

Urniversity of Kansas
University of Louisville
University of Tennessee
Emory University
Emory University
University of Tennessee
Oak Ridge Institute of
Nuclear Studies

Robere ). Reeves, MDD,
H, D, Kerman, M.,
C, C, McClure, M.,
Sidney Rubenfeld, MDD,

Galen M. Tice, M, 1D,
Marshall Brucer, MDD,

Evcluation and

Frank Hoecker

. D. Kerman, M.D,
David 8. Carroll M.D,
H, Stephen Weens, M.D,
Jobkn Tolan

Carl E, Nurnburger
Marshall Brucer, M.D,

Subcommittee No. 2--Small Source Design

Henry Jaffe, M,D. University of Southern
California

Duke University Neo har

Robert J. Reeves, M.D,
Paul Riemenschneider,
M.D.  University of Syracuse
Emory University
Vanderbile Universicy
University of Nebraska
Oak Ridge Institute of
Nuclear Studies

John Tolan

C. C. McClure, M.D.
J. F. Kelly, Jr., M.D,
Marshall Brucer, M.D.

Subcomm!ttee Na. 3--Rotational Mathods ond
Procedures

Sidney Rubenfeld, M.D. New York University -
Bellevue Medical Center

University of Mississippi

Medical College of
Alabama

University of Tennessee

University of Virginia

Oak Ridge Insticute of
Nuclear Studies

Arthur C, Guyron, M.D,
William H. Riser, M.D.

Carl E, Nurnburger
George Cooper, M.D,
Marshall Brucer, M.D.

Suhcommittee Mo. 4--Houslng Design

Frank E. Hoecker University of Kansas
James E. Lofstrom, M.D, Wayne University
Frederick Mandeville, Medical College of

M.D, Virginia
Walter ], Burdette, M.D, Louisiana State University
Galen M, Tice, M.D. University of Kansas
1. Robert Andrews, M.D. Bowman Gray Scheol of

Medicine

Subcommittee No. 5--Clinlcal Program

C. C, McClure, M.D, ~  Vanderbilt University

J. Robert Andrews, M.D,i-Bowman Gray Scheol of
Medicine




fotational patterns for the beam and has been
pry gned s0 as to use cobalt, europium, or
um- as the -radiation source. Because of its
ilability, cobalt-60 will be used initially as
adlation source. The unit is expected to be
tastalled and placed in operation in the Medical
Epivision in the early spring of 1954.

fter 2 program of preliminary testing with
unit, it is expected thar a simplified design
lving an adequate but reduced variety of
gtational patterns will be agreed upon by the
ihsard, It is expecred that several of the medical
yachools represented on the board will then procure
Rinits of this modified design and use them in a
Harge-scale cooperative clinical evaluation pro-
The proposed basis for use Iinvolves
tilization of each unir 23 per cent of the time
the clinical program established by the Tele-
therapy Evaluation Board with the remaining 75
pér cent of the time on each unit available o the
cgular research and therapy programs of the
eparate schools,

-The board through one of its subcommittees
has also devoted iiself to the design of a non-
Rrotational low curjage cobalt-G0 unjc for use
primarily in head and neck irradiations. A major
design objective for this unit is that it should
sell competitively with the conventional 250 KV
X-ray units now widely used for deep radiation
herapy. It is expected that a number of the
edical schools represented on the board will
procure such units when they become available
nd -will cooperate in their clinical evaluation in
sprogram specified by the board on the same
basis as that propescd for the rotational unir.
:Each of the 22 participating medicalschools
s contributing $2,500 to the Teletherapy Eval-
ation Program., This is expected to represent
out 25 per cent of the total cost of the program,
th the remainder supplied by the Institure from
_'ds‘ reimbursable by the Aromic Energy Com-
#imission,
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The Teletherapy Evaluation Doard was or-
ganized at a meeting of medical school repre-
sentatives at (Oak Ridge on August 8, 1952,
following approval of the outlines of the program
by the Iastitute Council and Beard of Directors.
The subcommittees meet as the progress of the
program requires, The entire teletherapy board
is not expected to meer eftener than once a year,
The executive committee, on the other hand, has
already held several meerings,

COBALT-60 IRRADIATOR

The Medical Division completed its phase of
the joint progtam with the University of Texas-
M. D, Anderson Hospiral to develop a cobalt-G0
irradiater,  The housing for the irradiator was
delivered by the General Electric Company, in
November, 1951, Since che high-level source was
still not available from che Canadian reactor at
Chalk River, the unit was loaded with a 220-curie
source at Oak Ridge National Laboratory, and
loaned to the Institute by Max Cutler, M.D., then
of the Chicago Tumor Institute, This source
was loaded into the housing by the Laboratory
and used until the arrival of the 800-curie source
from Chalk River in July, 1952. This source also
was loaded at the Laboratory and since that time
a wide range of tests has been run to characterize
the radiation beam. This phase of the program
was complete, and the unit was ready to transfer
to the M, D. Anderson Hospiral at year’s end.

CARE OF PATIENTS

The Medical Diviston last year accepted 148
patients for treatment, in addition to a censider-
able number seen as out-patients, with a census
of 5,527 patient days. This was the largest
annual oumber of patients ro be accepted by the
Division. . In the three previous years, the
Division had accepred a total of 202 patients.
The accompanying chart shows the origin by state
of patients.

A& series of developments extending over the
years has greatly improved the facilities for the
general care of patients. An outdoor plaza has
been built, padent roems now are fully air
conditioned in the summer months, and an occu-
pational therapy program is carried out. A number
of Qak Ridge groups have undertaken special
projects to improve parient morale and well-
being.

A number of Oak Ridge's medical praceitioners
have given invaluable assistance in the ¢onduct
of the Medical Division program, particularly in
the care of patients. These include the QOak
Ridge Hospital radiologist, Robert Ball, M.D,, who
is participating actively in the Teletherapy Eval-
uation Program; and Drs. R, R, Bigelow, Dexter




Davis, Raymond A. Johnsoen, Dana W. Naoce,
C. ). Speas, and Paul Spray.

ALMISSIONS TO ORINS RESEARCH HOSPITAL

All Previovs 7/1/52 Tetal

States Years 6/30/53 Admissions
Alabama 16 7 23
Arkansas 3 3 6
Caltfornia 1 0 1
Florida 1 17 18
(Georgia 7 3 10
Indiana 1 2 3
lowa 1 v 1 Y
Kansas 1 1 2
Kentucky 16 13 49
Louisiana 4 2 6
Maryland 1 0 1
Michigan 1 0 1
Mississippi 9 0 5
Missouri o O 9
North Careiina. 28 12 40
New Mexico 1 0 i
New York 0 I 1
Ohio 2 g 2
Penasylvania 2 0 2
South Carolina i1 G 17
Tennessee 64 54 118
Texas 5 2 7
Virginia i3 Is 28

23 states 202 149 351

- Total patient days from July 1, 1953, through
June 30, 1953: 5,527

TRAINING PROGRAM

The Medical Division continued its regular
resident training progtam during the year, with

17 residents (including 7 from the Air Force)
accepted for three-month periods, An important ™

addition rto the training program has been the
establishment of two one-year residencies in
experimental medicine, although these posts have
not yet been filled, These residencies have been
approved for basic credit in internal medicime by
the American Medical Assoclation and the Amet-
ican Board of Internal Medicine. Yearly stipend of
§2,000 plus §4.00 a day subsistence in lieu of
maintenance is provided.

Members of the Medical Division staff spoke
at 12 professional meetings during the year
Professional visitors to the Division numbered
251,

The Division staff also assists in the conduct
of the radicisctope techniques courses given by
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the Special Training Division, 25SUming re.
sponsibility for those portions of the g
dealing with medical uses of isotopes.

——

Total  Total f,

F.Y. Pfe\fiou;

1253 Years
Isotope Curies  Curies
Antimony-122,124 g.512 2.75
Calcium-45 0.001 _—
>§arbon-l4 - 0.011
«1 ‘Cesium-137 2,000 -
- [ Cobale-56,57 - 0.01
.| Cobalt-60 1.250 12,92
'\ Capper-G4 0,100 —

1 Europium-152,154 - 2,000
Gallium-G7 2,148 0.84
Gallium-72 - 13,87
Gold-198 13.012 2491
Gold (pellets) 0,950

wJtafnium-181 B . Gounits 10,15
Iodine-130 1 (bom-
bard-
ment) —
Iodine-131 1,400 5.0
Iode-albumin 0.036 -
Iodine-131, thyroxine 0.003 -
Iridium-192 — 0.200
Iron-59 0.001 —
Lutecium-177 0.0%6 -
Manganese-54 - 0.011
Molybdenum-99 0.001 -
Nickel-G3 — 0.003
- Phosphorus-32 0.365 0.21
.Phospherus-32 (plaques) 100,000

o (Rep.) —

'\Petasstum-42 0.013 0,033
Ruthenium-103 -— .03
Sodjum-24 0.001 0,753

; Sulfur-35 0,040 0,261

Fterium-o1 0.005
Zirconium-9% - 0.001

PUBLICATIONS FROM THE MEDICAL DIVISION
(FISCAL YEAR 1953)

DESIGN AND CONSTRUCTION OF A MULTI
CURIE COBALT TELETHERAPY UNIT. L. G.
Grimmett, H. D, Kerman, M. Brucer, G. H. Fletcher,

July 1952,

Usey:

ISOTOPES USED BY THE MEDICAL DIy)sigy s

and ]. E. Richardson. Radiology, Vel. 59, Na, 1, i

*15%.6 mc Sb-122 per shipment an calculated

0.4 me 5b-124 fram entlmated apectfic actlvity

12




BL(}OD-CLOTTING STUDIES ON DOGS IN-

oLnses FERNALLY IRRADIATED WITH RADIOGOLD.
v Y, Ferguson, G, A, Andrews, and M, I'Brucer.
Proceedings of the Society For Experimental

VISION - Biology And Medicine, Vol. 80, July 1952.
for .: 'THE EFFECT OF PARTICLE SIZE ON BLOOD
Uy LEARANCE AND TISSUE DISTRIBUTION OF
IOACTIVE GOLD COLLQIDS. D, B. Ziiver-

d, and M, Brucer. The Journal Of
Clinical Medicine, Vol. 40, No, 2,

-

THE PREPARATION AND PARTICLE SIZE
MEASUREMENT OF MONODISPERSE RADIO-
ACTIVE GOLD COLLOIDS. D. B. Zilversmit,
*: A, Boyd, and M, Brucer, The Jouwnal Of
aboratory And Clinical Medicine, Vol. 40, No. 2,
gust 1952,

E BILIARY EXCRETION OF GALLIUM-72,
LD-198, . AND HAFNIUM-131 IN THE RAT.
W, Archdeacen, ]J. B, Nash, and G. C. Wilson,
exas Reports On Biology And Medicine, Vol. 10,
No. 2, Summer 1932,

COMPARISON OF IODINE-131 COUNTING
METHODS. H. D, Bruner and J. D, Perkinson, Jr
ucleonics. Vol. 10, No, 10, October 1952,

PLICATION OF PERFUSED RAT LIVER
DREPARATION TO ISOTOPIC STUDY. J. W,
{rchdeacon, and M. Brucer. Proceedings Of The
ociety For Experimental Biology And Medicine,
fol. 81, No. 1, October 1952.

PERIMENTAL LOCATION OF MYOCARDIAL
JFARCTION USING RADIOISOTOPES. W. K,
ites. U. S. Armed Forces Medical Journal,
foli 3, No. 11, November 19052,

k-1

TOPES. R, M., Kniseley, G. A, Andrews, and
‘Brucet, Laboratory fnvestigation, Vol. 1,
4, Winter, 1952,

J. D. Perkinson, Jr., and H, D,
Nucleonics, Vol. 10, No. 11, November

POSSIBILITIES AND LIMITATIONS OF
OTOPE" THERAPY OF CANCER. G. A,
ews. The Journal Of The Kansas Medical
sety, Yol. 53, No, 12, December 1952,

ATMENT OF THYROID CARCINOMA WITH
IDACTIVE IODINE. G. A. Andrews. The
mal Of The Kansas Medical Society, Vol. 54,
Noo 1, January 1953,

PED SOURCES FOR TELETHERAPY UNITS.
_Bracer, W, G. Pollard, H, Leiter, and H, Scarf.
Yucleonics, Vol. 11, No, 2, February 1953,

13
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GL1 ISOTOPI RADIOATTIVI NELLA TERAPIA
CLINICA. M. Brucer, Esuatto dalla Rivista,
I Problemi del Servizio Sociale, Anno VI, n. 1,
Gennaio-Febbraio 1953,

ASSAY -OF RESUSCITATION PROCEDURES.
H. G. Swaan, M. Brucer, and B, R, King. Jfournal
Of Applied Physiolugy, Vol. 5, No. 8, February
1933.

METABOLISM AND DISTRIBUTION OF COLLOI-
DAL AU-198 INJECTED INTO SERQUS CAVE
TIES FOR TREATMENT OF EFFUSIONS
ASSOCIATED WITH MALIGNANT NEOPLASMS,
G. A. Andrews, 5. W. Root, and R. M. Kniseley.
Cancer, Vol. 6, No. 2, March 1953,

INTRACAVITARY COLLOIDAL RADIOGOLD IN
THE TREATMENT OF EFFUSIONS CAUSED BY
MALIGNANT NEQOPLASMS, G. A. Andrews,
5. W. Root, H. D. Keman, and R. R, Bigelow,
Annals Of Surgery, Vol. 137, No. 3, March 1953,
pages 375-381. :

PATHOLOGICAL CHANGES FOLLOWING INTRA-
CAVITARY THERAPY WITH COLLOIDAL AU-
198, R. M. Kniseley and G. A, Andrews, Cancer,
Vol. 6, No. 2, Macch 1953,

DIRECT EXPOSURE ENLARGEMENT USING A
FRACTIONAL FOCAL SPOT X-RAY TUBRE.
W. R. Buher. The X-Roy Technician, Vol. 24,
No. 5, March 1953,

REMOVAL OF RADICACTIVE GOLD COLLOID
BY THE PERFUSED MAMMALIAN LIVER, R. C.
Little, and H. B. Kelly, American Journal Of
Physiology, Yol. 173, No. 1, April 1953,

TELETHERAPY EVALUATION BDARD,
rorial, Radiology, Vol. 60, No. 5, May 1953,

CELLULAR CHANGES IN EFFUSIONS FOLLOW-
ING INTRACAVITARY ADMINISTRATION OF
COLLOIDAL AU-198 IN HUMANS., V. A. Stem-
bridge, R. M. Kniseley, and G. A. Andrews,
Journal Qf Laboratory And Clinical Medicine,
Vol. 41, No. 5, May 1953,

ENCOURAGING AND  DISCOURAGING RE-
SEARCH WITH THERAPEUTIC RADICISOTOPES.
M. Brucer, Jfournal Of The Kentucky State Med-
ical Association, Vol, 51, No, 6, June 1953,

Edi-

LIST OF PUBLICATIONS IN PRESS

PATHOLOGIC CHANGES IN NORMAL HUMAN
THYROID TISSUE FOLLOWING LARGE DOSES
OF I-131. G. A, Andrews, R. M. Kaiscley, R, R,

Bigelow, 5. W. Roor, and M. Brucer. American
Journal Of Medicine.

EFFECT OF ACTIlI CON THE EOSINOPHIL
COUNT IN PERIPHERAL BLOOD AND BONE
MARROW, S, W, Root and G. A. Andrews with



¢he technical assistance of E.
can journal Of Medicine.

THE INFLUENCE OF CORT

Kniseley. Proceedings Of The Society For Ex- T ISSUES.

ACCEPTED FOR PUBLICATION
A STUDY OF GA - B !
LLIUM-72 BY THE STAFF OF THE RAT.

THE ORINS MEDICAL DIVISION. Radiology. and W. Gibbs

EFFECT OF CHAMBER VOLTAGE ON ELEC-
TRON BUIL HAFNIUM COMPLEX
R LD-UP MEASUREMENTS. J. E. VESTIGATION. E. Macdonald

Richardson, Radiology. The  Proceedings
erimental Biology And Medicine.

INTRACAVITARY USE OF COLLOIDAL RADIO- p

G. A. Andrews, S. W, B
R. M. Kniseley, and H. D. Kerman. ;

ISONE ON THE SUBMITTED FOR PUBLICATION

TOXICITY OF NITROGE USTARD RATS.
L? 1‘i(.:lllutt,‘(}iinsl.;ierG.(JE)T\I\.J mndsre:rs agjl R. S{ POSSIBILITIES OF USING THE (n, &) REACT)
! ’ ; TO STUDY THE DISTRIBUTION OF BORON m
: e A e, Giovanna Mayr, H. D, Br :
perimental Biology nd Medicine M. Brucer. Mucleonics. uner, apd
AUTORADIOGRAPHIC DISTRIBUTION OF ng*
S COLLOIDAL GOLD (AU-198) x
V. A. Stembridge, R. M. Kaise}
Laboratery Investigation,

£S FOR BIOLOGICAL .

and C. T. B :
Society Fo,.ah?::'_

tlodgens. Ameri- ACTIVE GOLD.

TRAVENCU

 MEDICAL:
DIVISION:

In stitwte Medicd Division

102bb13

HE
Tr
co




lléen
Phillips

A & M College of Texas
Alabama Polytechpic Institute
Catholic Univ. of America
Clemson Agricultural College
Duke University

Emocy University

Florida State University
Georgia Institute of Technolagy
Louisiana State University
Mississippi Swate College
North Carolina State College
Rice lnstitute

Tulane University of Louisiana

APPENDIX |

PERSONNEL OF THE OAK RIDGE INSTITUTE
OF NUCLEAR STUDIES

(as of July 1, 1953}

B. Board of Directors

Paul Magnus Gross, President
Vice President, Duke University

Jesse Wakeficld Beams, Vice President
Professor of Physics, University
of Virginia

George Hugh Boyd, Director & Chairman of the Council

Deansn of the Graduate School,
University of Georgia

John Ray Dunning, Director
Dean of Engineering, Columbia Univ.

Upiversity of Alabama
University of Arkansas
University of Florida
University of Georgin
Usniversity of Kentucky

William Vemillion Houston, Directer
President, Rice Institure
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Postdoctoral Fellows Studying Abroad

Bermuda Biological Station for Research Corliss,

3¢, George's, Bermuvda John Q.

Travis, L. ¥. Mutchins George Wash. DBiology

Dorothy F. University
Cambridge University Lyotos,
Cambridge, Englond Emest A.

Harbottle, A. G. Maddock Calif. Inst. Radio-

(Gamman of Tech. chemistry

Hintz, O. R. Frisch Univ. of Cal. Physics Ferrell,

Notton M. at Los Angeles Richard A.

University of Copenhagen
Copenhagen, Denmuark

Mottelson, Niels Bohr

Ben R,

Purdue Univ. Physics

College de France
Paris, France

E. Faure-
Fremiet

Universiey of
Yermant
Leiden University

Leiden, Holland

C. ]J. Gorter Carnegie Inst.

of Technalogy
Max Planck Institut
Goettingen, Germany

Calif. Inst
of Technology

W, Heisenberg Physies

APPENDIX I}

MEDICAL DIVISION
I. Medicel Advisary Panel

George T. Harrell, Chairman
Bowman Gray School of Medicine

R. Lee Clark

Georgia

M.D, Anderson Hospiral
Wilburt C. Davison Dube University

Manuel Garcia Tulane University of La.
Chalmers L. Gemmill University of Vicginia
Paul W. Schafer University of Kansas
Douglas H. Sprune  University of Tennessee
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University of Alaboma Medicel College
Champ Lyons
William H, Riser
Robert 5. Teapue
Arkansas

University of Arkansas School af Medicine
Isadore Meschan
Thomas Hareld Cddie
California
University of Southern Colifornia
School of Medicine
Henry L. faffe

K‘znmcky

Delaware
Memorial Hospital - Wilmingten, Delaware
. R. A. Neubauer
Florida
University of Florida
David Fllis
Franeis C. Ray
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ebre
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Ohio State University
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John C. Hawk
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Carl T, Bahner
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R. Kenneth Loefflet
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Medical College of Yirginia

Frederick D, Mandeville
George Zur Willtams

University of Yirginia
George Cooper
Kenneth R. Crispell
George R, Minor

Puerto Rico

University of Puerto Rico

Lyndon E. Lee
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Aaron Ganz
Robert C. Little

George Johnson

University of Tennessee
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Etna Palmer

Charles Montgomery
Martin Levene

Shirley Rivers

" Louise Hutchinson
Robert Hutchinson
Wilma Jeanae Capada
Herbert B. Kelly
Earl I. Holmes
Joseph McAlister

Vernie A. Stembridge
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Medicine
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University of Kansas
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Massachuserts General Haspital
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Bowman Gray School of
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Winscona-Salem, North Carolina
Tulane University

New Orleans, Louisiana
Tulane University
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Massachusetts General Hospital
Boston, Massachusetts
Tulane University
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University of Louisville
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Duke University

Durham, North Carolina
University of Texas
Galveston, Texas

Air Farce Resident Physicians

Maj. W. H, Westhiook
Lt. David i{. Mcomaw

Maj. Robert L, Chancey
Col, Osmo I. Niemi
Capt. F. W, Freeman

Maj. Samueel B, Hill
Capt. Norman O. Harris

Magnolia, Arkansas

Maxwell Air Force Bage
Mantgomery, Alabama
Lowery Air Force Bage
Denver, Colorade
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School of Aviation Medicing
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Teletherapy Evaluation Board

Institution

Baylor University
Creighton Universiry
Duke University
Emory University
Louisiana State Univ.
Medical College of
Virginia
New York University
{(Bellevue Med. Cu.)

Seate Univ. of New York

(Sysacuse)
University of Alabama
University of Arkansas
University of Kansas

University of Lovisville Herbert D. Kerman, M.D,

Univ. of Mississippi

University of Nebraska

University of Southern
California

University pf Tencessee David 5. Carroll, M.D,

Uaniversity of Texas
(Medical Branch,
Galvestan)
Universliy of Texas
{M.D. Anderscn
Hospital)
University of Virginia
Vanderbilt Universicy
Wake Foreat College
Wayne Universiry

Representative on TER

Vincent Collins, M, D,
James F. Kelly, Jr., M.D.
Robert ). Reeves, M,D.
M. Stephen Weens, M.D.
Walter J. Burdctte, M.D.

Frederick B Mandev;]le MD
Sidney Rubeanfeld, M.D.

Paul A. Riemenschoeider, H.D,ﬂ ]
William H. Riser, Jr.,, MD, =
1. Meschan, M.D,

Galea M, Tice, M.D,

A. C. Guyten, M.D.
Howard B. Hunr, M.D,

Henry L. Jafle, M.

Gilbert H. Flercher, M.D.
Grorge Cooper, M.D.
C. C. McClure, M.T.
J. Robert Andrews, M.D.
James E. Lofstrom, M.D. Odeblaa
YPerkin:

1. Consultant to Special

Cyril L. Comar

APPENDIX 1Y

SPECIAL TRAINING DIYISION
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University of Teonessee -
AEC Ag. Research Program,

{|. Lecturers Assisting in Training Program -

Peaul C. Acbersold
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E Medical Division’s role in cancer
esearch is the evaluation of radioactive
isotopes and radiations in therapy, with
ﬁ'a:' emphasis on work which can best be
%1% out at Oak Ridge because of its proximity
‘Ridge National Laboratory on the one hand,
H¥medical schools on the other. This inter-
:c role of the Division gives it an unusual
ity to carry out its work, A good example
encfits to be derived from this arrangement
gress made during the year in the tele-
-program. The Telctherapy Evalvation
a joint actwlty of the Division and 22
3 721 gchools, saw its medium- cunage (hecto-
3e): anit into service. In the meantime, the
pyiisotope  Development Department of Oak
"““3 se.-National Laboratory conceanttated a 1540-
2 soutce of radicactive cesium for use in the
s kilocurie uvait, itself almost complere at

2 ¢d into four areas as follows:
. Bagic studies of internally-administered

Clinical studies of these isotopes.

“The external use of Isotopes in therapy,
. hiy'in multicurie radiaticn sources.

{A training program providing facilities and
instruct medical residents, research parti-
‘and others in the use of radicactive ma-

) 2ch of these areas will be discussed in
etail

!C 'STUDIES OF INTERNALLY-
HISTERED ISOTOP ES

The problem of finding a suitable isotope for
2] use has many aspects. The radiation
4 ff_must have desirable characteristics.
‘material must be nonpoisonous and should
ologically inert (excluding, of course, the
lically active isotopes, such as iodine
i phosphorus) It must be gotten to the desired
ion and it must remain there if the site is
éceive selective irradiation. The isotope must
¥a short half life, but not too short. It must
ccompamed by sufflcrent stable carrier to
‘even spread of the isotope over the desired

K

e isotopes that received most attention
«family, ytuium, holmivm, and leutecium;
inm-67, which has been studzed for several

_and chromic phosphate, in the same car-

15
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All of these isotopes were used as colloids
or in ionic solutions behaving like colloids.

Administering radiouctive isotopes to a patient.

CHROMIC PHOSPHATE

Chromic phosphate contzining phosphorus-32
was among the first of the radioactive preparations
to be investigaced for internal therapeutic applica-
tion, although interest was reduced somewhat by
the difficulty of getting uniform batches of mater-
ial.  This compound incotporates the desirable
radiation characteristics of a metabolic isotope
in a biologically inert material. Chromic phos-
phate is being tested rather extensively once
again. Major interest in the Medical Division is
in intracavitary and interstitial use in prostate
carcinoma. Interpleural administration of different
batches of chromic phosphate were tested in a
series of rats and a few dogs. Although there
was variation in the batches because of empirical
mechanical steps in the manufacruring process,
in each case more than 90 per cent of the com-
pound remained in the cavity into which it was
introduced. About half of the radicactivity that
left the cavity was found in the liver and spleen.
There was very high activity in the mediastinal
tissues.

YTTRIUM-90

Yrerium-90, a frequently-occuring fission prod-
uce {5.4 per cent of fission waste 1s Y-90), has
been the subject of the greatest amount of study
among the internally-adminiscered isotopes during



the year. Anpimal tests determined the amount of
carrier desirable and demonstrated the preferred
acidity of the solution. Distribution has been
studied in a large number of animuls grouped
according to the route of administrarion, The
routes include intrapleural, intraperitoneal, intra-
muscular, subcutansous, inttavenous, intratumoral,
and intraglapdular administration. Radiochemical
assay and autoradiographic records of a wide
variety of tissues have been made. All of the
results indicate consisteatly thac yttrium with
carrier behaves as a colloid and is effectively
immobilized in the injected area. In intracavitary
and interstitial application, as much as 98 per
cent of the administered dose remained immobi-
lized for as long as two half lives of che isotope.

Intr 'peritoneal  studies of the radioyttrium
preparation in Erhlich ascites tumor mice are in
progress. About half of the dose remains in the
ascitic fleid and half deposits on the sefosal
surfaces, although retention in the cavity appears
almost complete.

Also under investigation is the inrersctirial
use of yttrium-90 in the prostate and parametrium.
Preliminary investigations in cooperation with
one of the Harvard group of residents indicate
a high retention in the injected area and a spread
into the pattern of surrounding lymph nodes. IFf
additional investigation confirms this distribution
patiern, this use is of obvious clinical interest.
An additienal study initiated in cooperation with
one of the Memphis groups of research participants
at the end of che year sought to determine the
effect of a previously-injected body pool of yrtrium
on the distribution of camier-free yurium. The
possible applicaticn relates to the effect of a
dose or doses of stable ytuium before the use of
tracer or therapeuric doses.

HOLMIUM AND LUTECIUM

These isotepes were studied te determine
their intrinsic merits and to provide additional
information on the rare earths as a whole. Both
have desirable radiation characteristics for use,
Lutecium-177 has a half life of 6.8 days and emics
soft beta and gamma rays; holmium's 27-hour
half life is long enough to be of clinical sigaifi-
cance; it yields an energetic bera particle and
one hartd and one soft gamma ray, Stable holmium
ts 100 per cent abundant as holmium-165; by neu-
tron capture pure holmium-166 may be obtained.

The possibility that the almose identical chem-
ical behavior of lutecium and holmium (and per-
haps other of the rare earths) produces a similar
biochetaical behavior is of much practical interest.
If a similar behavior does characterize the series,
a number of isotopes with desitable radiation
characteristics may be selected from ameong the
larger number of nuclides of the rare earths. -
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'OTHER STUDIES

Another advantage is the possibility of yg;,
heterogeneous mixtures of rare earths as Cartierg
for isotopes, Most of the rare earths are SCarce
and expensive in a highly purified state, althg, } ¢
crude fractions of groups of rare earths are "-‘Sfd 3
in certain industrial and commercial commoditie, :
and are relatively inexpensive.

Could mixed fractons, or the more Commey
rare earths, be used as carriers for the smal] -
amounts of pure elements needed for the ragj,,
activity? At present, lutecium is scarce ,
expensive, with the cost of the stable elepe,
an appreciable part of the cost of the productiog
of the nuclide. Observations using separaze]y
yttrium and lanthanum as carcier for [utecium-n? e
confirm this hypothesis; that is, it can be [,
calized at the =ite of administration with eithe, :
element added as carrier. In a few eXperimenpy &
the indication is the same for conwolling th,
localization of holmium=-166. 5

Work on the rarte earth elements is continuiug
in the Division.

i

The Division is centinuing the scudy of gak
lium-67, a cycletron~produced isotepe, as a posgg .
ble cherapeutic agent in the treatment of bope’
malignaacies, It also has under study a number'
of other problems, either conceming the use of':
isotapes or the development of more refined tech.
niques for counting and preparation of risspe
samples. :

A member of the Division staff has conducted’
a very interesting study of the postulare tha
radiorubidium is a biochemical substitute for:
radicpotassium and hence could be used to mea. 3
sure body potassiom capacity.  Radiocesium,
another aikaline metzl, alsc has been invesrigared '
as a potassium substitute, '

Sulfur-35 has been used in two problems. Oge-
is the study of the use of sulfur in the formation
of cartilage and irts possible application. The
other is a study of sulfur-labeled methionine ip >
metabolism.

CLINICAL RESEARCH PROGRAM

Since human life is at stake in the clinical .
phase of the medical studies, the experimental .
work must of ‘necessity be subordinaced to the
pnecessity for a:ministering the best possible care
to each patient. Consequently, more time and °
expense go into the care of the patient than iato
the study of the isotope. Alchough many patients
receive a direcr benefit from the use of vari-
ous radioisctopes, complete success is seldom ;
achieved, A detailed study of failures in trear
ment is therefore a necessary part of the program;
this is of such importance that a portion of the



ents are accepted without hope of success.
final experiment in any drug problem must
essity be carried out in the human being.
“these studies are dope with potentially
dtugs such as radioisotepes, only terminal
fHents may be used. In such studies the only
efit the Division can offer the patient in repay-

fative treatment.
The innacaviauy use of colloidal radiolso-

Jivision for more than three years. Emphasis
been placed on the gathering of informarion

effects of isotope therapy. Ac the present
" radicactive gold is still the principal thera-
uc isotope in the Division, particularly in
ts with a relagively favorable outlook in
bich the clinical staff hesitates to use an un-
pied’ agent, such as yrwrium9C¢ or Lw-177 ot
chromium salc of phosphoric acid. Most pa-
“in this group receive a tracer dose of
1um—90 and a therapeuuc dose of gold-198.
“Division continues its vigorous follow-up
rvations on the pathologic effects of gold-198.
{Radioactive chromic phosphate has been tried
substitute for gold-198. Alchough it has good
Efadiation characteristics and has a longer half

e
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The biochemistry laboratory.
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life than gold, it appears to disassociate some-
what and a significant amount is excreted in
the urine,

The Division is just beginning its clinical
work on yoriam-90. Preliminary work indicates
that it remains well localized, with negligible
blood levels and excretion.

The Division has pot pursued extensively
the interstitial use of colloids because special
surgical skills and technical equipment not now
available to the Division are needed.

Gold-198 hus been_used iatwavenously for the
treatment of certain cases of chronic granulocytic
ieukemia. It was found to be of lirtle value as a
form of therapy for some liver tumors.

Gallium-57 is being used 1o weat boae lesions,
although ir has been difficult to find patients in
whom any satisfactory evaluation of effect could
be made. Bone lesions are often chronic and
X-rays may fail to show their progression or re-
gression. Retention and local concentration is
best in ostechiastic lesions. Bone marrow damage
is the chief facror limiting use.

DIAGHOSTIC AMD INVESTIGATIONAL USES

Cancurrent with irs therapeutic program, the
Division has conducted an active diagnostic and
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One of the Medical Division's besic cnima! research laboratories, located at tiis University of Teﬂn““.'_.;
Atomic Energy Commission Agricultural Research Program.

Investigational - program, in part for its-own use
and as a part of its training program. Studies
include:

1. External surveys of liver after geld-198
administration, :

2. Rate of disappearance of tracer doses of
gold from blood as an index of reciculoendothelial
function.

3. Uptake of colloids by normal and patho-
logic leukocytes.

4, Merabolism of sulfur-labeled amino acids
and inorganic sulfur.

5. Radicisotopes in relation to plasma protein
fractions.

6. Red cell mass, plasma volume, red cell
survival, and iren metabolism in malignant dis-
eases.

7. Hematalogic disorders and pelycythemia,

8. The mechanisms of fluid collection in
ascites.

INVESTIGATIONS USING LODINE-131

A continued swudy of carcinoma of the thyroid
has been in progress since the first patient was
accepted in the Medical Division hospital. As a
part of this study, a special incterest has devel-
oped In the use of radioiodine to destrey the nor-
mal thyroid gland, Histologic and aureradiographic
observations have been made. A further outgrowth
of this was a study in dogs to derermine the ef-
fect of radiation from external sources upon the
metabolism of tracer doses of iodine=3].

The Division also has studied bleod levels
of radioactivity and has conducted paper chromare-
graphic analyses on meiabalism iodine compounds.
A few cases of hyperthyroidism have been ad-
mitted for reatment with iodine-131.

Otdher stuwdies of clinical interest under way
in the Division are of bone marrow morphology,
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including the radiadon effects and the
of malignant invasion.

Some parients with polycythemia vera and lep’
kemia are accepted for treatment with Phosphory,.
32, largely in connection with the training Prograg,

Pattesy

EXTERNAL USE OF ISOTOPES

Next to the care of patients, which is alwa
an eoverriding consideration in the work of the
Medical Division, the activity receiving the meg
attention during the year was the study carrjed
cut by the Division and the Teletherapy Evaly,.
tion Board of the external use of isotopes i
therapy.  Among the most important aspects of
this program are:

1. The development of suitable mechanica]
devices to house the source and direct the radja
tion beam.

2. The provision of adequate shielding re-
quirements in the treatment room.

3. The establishment of a general field of
knowledge in dosimerry.

4. The development of suitable insttumenta-
tion and other devices to provide relatively sim-
ple operating controls,

5. A comparative study of the differant iso-
topes that appear suitable for teletherapy devices,

6. The setting up of comprehensive clinical
programs to cvalnate the entire teletherapy pro-
gram.

7. The standardization of design for radiation
sources in order to increase their availability and

gamma
reduce their cost.

;- jodine.
. involv

The rtwo major classes of teletherapy units
now under investigation by the TEB ate 2 cesiumr i of ma
137 moving-beam unit in the kilocurie range, and ments,
a cobalt-60 machine in the range of 300-GU0 curies tion,
{hectocurie unitd, materi

An extensive clinical testing program is just



hectocurie cobalt-6D unit using & simulated
nt.

eginning oD the hectocurie cobult-60 machine,
; 1c]:| is designed for use by practicing radiolo-
The first such unit was delivered to the
edical Division in August and seven members
the Teletherapy DBoard have already ordered
Ces, Abour 75 per cent of the time of these
45 will be concerned with the medical schools’
s research and clinical program, and abour 25
e cent will be concerned with the joint clinical
yogram of the TEB.

In. contrast to this s:rnple cobalt-60 unit is
‘ rotational kilocurie unit which was nearing
omplctlon at year's end. This unit, costing in
he ¢ aeighborhoed of $100,000, will permit the
stmg of 10,000-curie cesmm sources when they
come avadab]e as well as lesser sources of
bhalt and europium, other isotopes that have
éracteristics suitable for teletherapy units. A
at variety of movements has been incorporated

able to test the efficacy of the three isotopes,
« vzlue of rotational therapy, and the best treat-
cpent distances. Used in dosimeury swdies, the
would previde much information not now
“eilable. A novel feature of the machine is a

freatment pattern. Such a device probably Wl“
I:e incorporated in so-czlled *‘practical® telether-
apy machines to save time for the radiologist and

Staf the scale, a study is well underway of the use
of low curiage uprits.

As part of the exteral therapy program, the
Médical Division is studymg the absorp:lon of
gamme rays from cobalr, cestum, europium, gold,
jodine, and several other isotopes. The study
invelves attenuation measurements in four kinds
of materials: elements and simple salts of ele-
, tissue-like marterials of known composi-
t_'_ion, human tissue, and building and shielding
materials.  Srudies are almost complete for gold

us reduce the cost of trearment. At the other end |

New cancer teletherapy unit built by W. F, and
John Barnes Company, Rockford, [llincis, for use
of radicactive cesium is examined by Marshall
Brucer, M.D., Chairman of the Medical Division,
and Teletherapy Evaluation Boord members Ken.
neth Loeffler, M.D,, (Jefferson Davis Hospital,
Hausfong and Yincent Collins, M.D, (Bayler Uni-

chool of Medicina).

versity

and cesium and are nearing completion fuc cobalr,

Shielding tests include studies of wall-type
shielding for large areas, narrow beam shielding,
spherical bread beam close-in shielding with air
scatter and true broad-beam conditions with scat-
ter inside the shielding material.

Dosimetry investigations involve studies of
the effect of the size of the source, shape, the
energy, and the number of sources. These are
to be determined in regular geometric phantoms,
human volume phantom, simulated plastic human
phantom, simulared human organs, and excised
animal organs.

Instruments and equipment available for these
studies inclule an automatic isodose plotter, a
series of ‘*standard man’’ phantoms, and a range
of lionization measutement devices ro simulate
many human therapy dosimetry conditions.

In connecrion with the development of standard
radiation sources, the Division with the [sotopes
Division of AEC and Atomic Energy of Canada,
Limited, sponsored a series of industrial confer
ences on teletherapy. Representatives of all
manufacturers of X-ray equipment, representatives
of the national laboratories, and other interested
individuals were invited to attend. The ground-
work was laid at these conferences for important
standardization work in radiation sources.

TRAIMNING PROGRAM

A part of the responsibilities of the Medical
Division is the provision of facilities for training
medical personnel in radicisotopic techniques

L ores A
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developed in Oak Ridge. The major activity dur
ing the year in this respect was the offering in
September, in cocperation with the Special Train-
ing Division, of a two-week course in late devel-
opments in the field of isotopic medicine. Many
of the nation's outstanding figures in the use of
radioisotopes in medicine participated in the
course, which was attended by about 122 petsons.
Lectutes given in the course will be published by
the Govermnment Printing Office early in 1955.

During the year, 7 residents from medical
schools served with the Division. A total of 4
research participants from ur_li‘..rersities were en-
gaged in research at the Division, A large num-
ber of consultations were held with visiting per-
sonnel from medical schools in medical practice.

This program is a two-way affair. It enables
members of the Division staff to keep acquainted
with late developments in the medical schools
and universities. The Individual interests of
residents or research participants have led to
many eof the Division's most engaging research
activities.

PUBLICATIONS FROM THE MEDICAL DIVISION | .

(FISCAL YEAR 1954}

BORON DETECTION IN TISSUES USING THE
{n, &) REACTION. G. Mayr, H. D. Bruner, and
M. Brucer. Nucleonics, Vol. 11, No. 10, October
1953, pages 21-23.

AUTORADIOGRAPHIC DRETRIBUTION OF IN-
TRAVENOUS COLLOIDAL GOLD (AU 198) IN
THE RAT. V. A. Stembridge, R. M. Kniseley,
and W, Gibbs, Laboratory Investigation, Vol.” 2,
No. 5, September-October 1953,

THE INFLUENCE OF CORTISONE ON THE
TOXICITY OF NITROGEN MUSTARD IN RATS.
I.. A. Hutchinson, G. A. Andrews, and K. M,
Kniselev. Proceedings of the Society for Experi-
mental Biology and Medicine, vol. 83, 1Y53, pages
376-377.

A STUDY OF GALLIUM 72. M. Brucer and Others.
Radiology, Vol. 61, No. 4, October 1953, pages
534-613.

EFFECT OF ACTH ONTHE EQSINOFPHIL COUNT
IN PERIPHERAL BLOOD AND BONE MARROW,
S. W. Root, and G. A. Andrews, with the technical
assistance of E. Hodgens. American fournal of
Medical Sciences, Vol. 226, No. 3, September
1953, pages 304-309.

HAFNIUM COMPLEXES FOR BIOLOGICAL IN-
VESTIGATION. E. Macdonald, and C. T. Bahner.
Proceedings of the Society for Experfmenmf Biol-
ogy and Medicine, Vol. 83, 1953, pages 801-804.

COBALT 60 TELETHERAPY UNIT--TELETHER-
APY DESIGN PROBLEMS. M. Brucer, H, D.
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Journal of Medicine, Vol. 16, No. 3, March 195

Kerman, and J. F, Richardson. ORINS Quq
Report, July 1 - September 30, 1953,

INTRACAVITARY USE OF COLLODDAL Rm—
ACTIVE GOLD. G. A. Andrews, S, W, oo 1O
M. Kniseley, and H. D. Kerman, Radio,{og t, R
61, No. 6, December 1993, pages 922029, % :

TELETHERAPY DESIGN PROBLEMS, M. By
Radiology, Vol. 62, No. 1, January 1954 P
91-98. ’

AN AUTORADIOGEAPHIC STUDY OF THE D
TRIBUTION OF FOLONIUM IN THE RAT DUR]NG"
24 HOURS AFTER INTRAVENQUS INJECTIg
J. C. Gallimore, G. A. Boyd, and J. N, Stannget
The Anatomical Record, Vol, 118, No, 2, Febr:ni’-‘
1954. o

A NON-LEACHING TECHNIC FOR AUTORADE.*

OGRAPHY. J. C. Gallimore, E. C. Bauer, aoq
G. A. Boyd. Stain Technology, March 1954, :

PATHOLOGIC CHANGES IN NORMAL HUMAN'
THYROID TISSUE FOLLOWING LARGE DOSEg
OF 1 131. G, A, Andrews, R. M. Kniseley, R_ R,
Bipgelow, S. W. Root, and M. Brucer. ffvmerim.

cey,
Agegt

pages 372-381.

DISBRIBUTION OF YTTRIUM ADMINISTERED
BY VARIOUS ROUTES. G. C, Kyker, E, A, Cregy
and G. L. Gleason, Federation Pmceedings, Vol
13, No. 1, March 1954. )

EFFECT OF CHAMBER VOLTAGE ON ELEC-
TRON BUILD-UP MEASUREMENTS. ]J. E. Rich
ardson. Radiology, Vol. 62, No. 4, April 1954
pages 584-588. '
BIOCHEMICAL CONSIDERATIONS OF DISTRIBU-
TION. G. C. Kyker. American JTournal of Medica!
Sciences, Yol. 227, No. 3, May 1954, pages 572.
589.

A  STANDARD COBALT 60 TELETHERAPY
SOURCE CAPSULE. M. Brucer. Nucleonics,
Vel. 12, Ne. 6, June 1954,

LIST OF PUBLICATIONS IN PRESS

SKIN DOSE FROM A COBALT 60 TELETHER-
APY UNIT. J. E. Richardson, H. D, Kerman, and
M, Brucer. Rudiology.

MODIFICATION OF ELECTRON FILTER TO
IMPROVE LIGHT LOCALIZATION OF A CO-
BALT 60 BEAM. ]. E. Richardson, and M. Brucer.
Radiology. .

A STANDARD COBALT 60 TELETHERAPY

SOURCE CAPSULE. M. Brucer. British Joumal
of Radiology and Radiology.

HUMAN SERUM ALBUMIN TAGGED WITH I 131
IN PATIENTS WITH ASCITES CAUSED BY AB-



N CARCINOMATOSIS AND PORTAL

0SIS: THE RATES OF INTERCHANGE
JETVEEN THE VASCULAR COMPARTMENT
B "PERITONEAL CAVITY. M. P. Tyor. Jour
:Laboratory and Clinical Medicine.

g ALIZATION ON ANTIMONY IN BLOOD.
Fes T, Bahner. Proceedings of the Society for
o= imental Biology and Medicine.

®2 bTED FOR PUBLICATION

5TR_[BUTION OF COLLOIDAL RADIOACTIVE
EHROMIC PHOSPHATE AFTER INTRACAVI-
ARY ADMINISTRATION. S. ¥. Roor, G. A.

ws, M. P. Tyor, and R. M. Kniseley. Radi-

GE DOSES OF I 131 IN DOGS: RADIOAC-
Yy CORRELATED WiITH HISTOLOGIHC AND
OTORADIOGRAPHIC CHANGES. M. Levene.
:7A, Andrews, and R, M. Kniseley. American
=mal Roentgenology, Radium Therapy, and
lear Medicine. ' o

bE DISTRIBUTION AND RADIATION EFFECTS
195{, OF INTRAVENOUSLY ADMINISTERED RADIO-
| ; CIIVE COLLODYAL GOLD 198 IN MAN. 5. W,
ot, G. A. Andrews, M. P. Tyor, and R. M.
seley, Cancer,

HE DISTRIBUTION OF INTERSTITIAL AND
TRACAVITARY INJECTIONS OF CERTAIN
ADIOCHEMICAL PREPARATIONS OF MEDICAL

L
River REST. G. C. Kyker. Bulletin of the Medical
: ssociation of Puerto Rico.
\MITTED PUBLIC
B ! BMITT FOR PUBLICATION
dica] TANDARD COBALT 60 TELETHERAPY
372 URCE CAPSULE. M. Brucer. Canadian four
1 of Radiology, Strahlentherapie, and Acta
APY Radivlogica.
iies,
ETINGS AND PROFESSIONAL YISITORS AT
HE MEDICAL DIVISION
Meetings Yisitors
ER-
and 0 20
6 20
6 9
EOC_’ 5 15
- 2 9
er, 2 G
5 5
PY 7 16
nal 7 13
3 18
131 : o
+B- 47 120

102bb88

21

p— |

ORINS HOSPITAL PATIENT CENSUS

Admicted to the ORINS Hospizal during the
fiscal year were 97 new patients {rom the follow-

ing states:
Tennessee

Virginia

South Carclina
Florida

North Carolina
Kentucky
Louisiana
Puerto Rico
Georgia
Alabama

Chio

Texas

Total

Total patiept days duting each month of the

fiscal year are as fellows:
July
August

September
October

November
December

January
February

March
April

May
Jure

Total Patient Days

47 (plus 22 out
patents)
9
4
11

St
e et B e pm b B2

97 (plus 22 out
patients)

536
566

350
404

398
347

339
371

374
461

488
377

5,011

ISOTOPES USED BY THE MEDICAL DIVISION

Antimony-121, 124
Calctum-45
Cesinm-134
Chromiem-51
Europium=-152, 154
Gellium-67
Gold-198
Holmium-166
lodine-131

[reo-59
Lurecium-177
Phosphorus-32

Millicuries

© 225
7
10
8
1.50
25874
B275
64.3
135y
3.65
192
472




Potassium-42 390

Rubidium-86 145 2 shipments
Sodium-24 12 not yet
Sulfur-35 2 . assayed
Yrtrium-90 B2.0 1 .

. plus 450 curie
Yterium-9 1 40 source for
Cobalt-60 275 Milligrams hectocurie tele-

{estimaced) therapy machine
22
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APPENDIX !

PERSONNEL OF THE QAX RIDGE INSTITUTE
OF NUCLEAR STUDIES

(us of Juiy 1, 1954)

. John Ray Dunning, Director
“q H. Morgan A & M College cf Texas Dean of Engineering,

o Vapn Parker  Alabama Polytecthnic Institute Columbia University
1 F. Herzfeld Catholic Upiversity of Amedea . _ ,
1% Huater Clemson Agdculmral College William Yemillion H;us:r{n, D:rec’.wrl )
M, Nielsen Duke University tesident, Rice Insttute
e ed M. Phillips Emory Universiry .
¥. Carothers Flosida State University Warren Chares Joha;:n, Director oo .
Sweigert Georgia Insditute of Technology rfessor and halrt‘nan of the
ard C. Keen Louisinne Smte University gq.mnm‘ent of Cb.cmxstrjr,
KFrp, Etheredge Mis stz sippi Seate College niversity of Chicage
'G. Brennecke Notth Carolina Stace Coll .
ty. Booper Rice Insdl:ucea € Lotese Clarence Edward Larson, Director
gy"ne Rudmose Southern Methodist University Elrecwr, Ogk Ridge Nadonal
obert T. Nieset Tulane University eborawry

W. Brown Tuskegee Insttute . : L .
+a ten Hoor University of Aia bama Hayden Coler Nicholson, Director o
. Edwards University of Akeansas Dcfm of-d:le School of Medicine,
od B. Eutsler  University of Flosida University of Adansas
George H. Boyd University of Georgia ) .
2 'esR. Dawson University of Kenmcky Louis Archur Pardue, {J‘m cfor A
C. Ernst University af Louisville Vice Prcsfdcnt. }"Irgunn
iaoald Bamford University of Maryland Folytechnic Instimte
d¥. Kellogg University of Mississippi . .
C.D. Van Cleave University of Nonh Carolina Media Dewey Peterson, Director
i hon Wender Usiversity of Oklaboma Professor sad Head of the
' ¥acundo Bueso University of Puerno Rico Dq:artm.ml: oflCh::fus:ry,
Davis University of South Camling Vanderbilt Universicy

A. Waters University of Tennessee
Eds] colm Y. Colby University of Texas
ffoho H. Yoe University of Virginis
%T. Lagemann Vanderbilt University . Personnel
rack C. Yilbrandr Virginia Polytechnic Instimte

X OFFICE OF THE EXECUTIYE DIRECTOR 'I

Board of Directors Williom G, Pollard, Executive Director

Pty

Paul Magnus Gross, President

George B, Pegram, Consultant
Vice Presideat, Duke University i gram,

Annn Mae Anderson Secretary
Clifford Keith Beck, Fice President jane Ethridge Record Clerk :
Professor and Head of the Depattment Marﬁlzha L. Flercher R:::corc‘l Clerk :
of Physics, North Casoliua Stte - Marion Garber - Libratian :
College Rubye Ison Record Clerk :
Dixon Jobnson Hd., Info. Dept, :
. 4
ease Wakeficld Beams, Dire ctor Helen Lewis Secretary, Senior '
: Professor of Physics, University Louise Markel Librarian ]
of Vitginia Loyce Mcllheany Info. Asst. .
. J. W, Mumford Assistant Treasurer
George Hugh Boyd, Director & Chaimman of the Council P“}‘“ E. Pearson Auditor
; Dean of the Graduate School, Reinhold Schlueter Library Supv.
University of Georgia Dorothy A, Wells Clerk-Typist

*Died August 2, 1954
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OFFICE OF ADMINISTRATION
Paul M. Elza, Manager of Administration

UNIYERSITY RELATIONS DIvisigy
¥ladimir W. Grigorieff, Chairman

Willizm Blankenship
George N, Breat
Ralph B, Briggs
Cecil H, Brown
Joho M. Bums
William C. Busby
Joan R. Clouse
Barbara Cole

Paul G, Davis
Chatles H, Day

W. G. Disney
Hatrison E. Elliout
Ellen Epperson
Dewey Fetguson
Opal C. Flinchem
Elizabeth M. Goodin
Walter Graves

Mary Aon Groeaiger
Barbara Guinn
Johnnie Harvest
Nathaniel Hill
Joseph Houston
Faye ). Jones
Harry E. Kimble
Arch E. Long

Kaye Margrave

T. W. Martin
Barbara McClanoahan
Margaret Ann McKioney
Dozier E. McKinnon
Dorothy Nanoey
Arville R. Nelson
Clyde Parton
William Permry
Kathleen J. Reuter
William Rbodey

J. W. Rose

H. ]. Russell

Mary E. Rugsell
Wendell H, Russell
Carl J. Rutherford
W, D. Schwartzman
Amon D, Silcox
Lois E. Smith
Rosella Stooksbury
Robert Taylos
Marvin Triplert
Jobhnoy Vaughn
Leopard Vickery
Decatur M. Walker
Charles Wallace
John H, Wells, Jr.
James Wilde
Herbert V. Witkins
James W. Wright

10Zbb91i

Maint, Mech. [

Inst. Engineer
Maint. Mech, II
Maint. Mech. II (temp.)
Helper (temp.)
Magagement Asst.
Stenographer
Stenographer
Storekeeper
Stockkeeper
Personnel Asste.
Purchasing Ageat
Accountant

Maine. Mech. I
Secretary
Clerk-Typist
Inscrumest Mech,
Clerk-Typist (temp.}
Clerk-Typist

© Custodian

last, Engineer
Photographer

Record Clerk

Se. Instrument Maker
Instrument Mech.. Electronic
Record Clesk

Hd., Tech, Setv, Dept.
Section Supervisor
Accounting Clerk
Helper

Accounting Asst.
Maint, Mech, |

Helper {temp.}

Mail Clerk
Stenographer

Maint. Mech. I

Hd., Fiscal Serv. Deprt.
Maint. Mech. 1

Section Supervisor

Hd., Manag. Serv, Dept,
Accountant

Property & Supply Asst.
Maint. Mech. I (temp.)
Clerk-Typist
Receptionist

Belivery Men

Section Supervisor
Helpes

Helper

Inse, Maker {temp.)
Cabiner Maker

Mainc. Mech. I (temp.)
Inst. Engineer
Procedures Asst (temp.}
Maint. Mech. ! (temp.)

Randolph Cozart
Ano Hicks

Nelle Sccange

Mary Lou Whitten
Alma Ann ¥illiams

MEDICAL DIVISION
Marshall Brucer, Chairman

Lucy M, Ambum
Ugo Amelio
Elizabeth B. Anderson
Gould A. Andrews
Edwoard T. Arakawa
Rufus Boleon
Withiem R. Buher .
Faye E. Chance
Roberta B. Clouser
Beuy M. Cooper
Heery P. Copeland
Mary N, Craig
Fdgar A. Cress
Dolotes J. Hale
John H. Dean, Ir.
Rachel C. Dixon
Lewis Dobson
Timothy Dowdell
Nelda Edwards
James Eldridge
William C. Fields
Dorothy L. Finley
Patricia Fisher
Eula B. Hopper
Peggy C. Free
William D, Gibbs
Joe Gray

Elizabeth Grindstaff
J. H. Harmon
Raymond L. Hayes
Eva Hodgeas
George R, Holloway
Mabel Hurst

Elmer L, Keller
Ralph M. Kniseley
Granvil Kyker
Vivian D, Lay

Dail W, Loagaker
William C. Martia
Batbara ]. McCarrell
James W. McGill
Ida L, Mcadows
Margie R. Mecks
Suzanne B. Nicholson
*Priscilla A. Oliver

Custodian
Stenographer
Fcllowship Asm_
Clerk-Typist
Secretary

Nurses Aide
Lab. Asst.
Research Assoc,
Chief, Clin. Serviceg
Research Assoc,
Custodien
Resenrch Asst.
Lab. Tech.

Staff Nurse

Sr. Scienust
Research Asse
Staff Nurse
Research Assoc,
Nurse-Gen. Dury
Ordery

L ab. Aide
Helper

Helper

Tech. Secremry
Research Assoc.
L ab. Tech.
Stenographer
Nurse-Gen. Dury
Stencgrapher
Nurse-Gen. Duty
Reseatch Tech.
Reseatch Assoc,
Nurses Aide
Admin, Officer
Scientist
Research Asst.
Ocderly

Med. Records Libranan
Research Tech.
Prin. Scientst
Prio. Scientist
Recoard Clerdk
Lab. Asst (temp.)
Lab. Tech.
Nurse-Gen, Duty
Lab,. Aide
Nurse-Gen. Ducy
Receptionist
Clek-Typist (temp.)
Occup, Therapisc

*Part-time employees




o Bell Perry
D. Presnell
Kafter
Richardson

:,_., ¥. Robison
;el Root
“ein Roth
ie P. Simmoas
oo Stepheas
G. Stewart
L. Soump
gutliff
beth'L, Thomas
bgitliam Walker
geic L, Watren

da L. Wells
‘. E. Wyrick

srgaret L. Scott
ianald R. Smith
Iadell C. Stewarn
fEdith Wilson

lizabeth Arsold
lia J. Atkins
ane Blankeaship
‘Ann ], Caldwell
arles 5. Davis

e N. Davis

her et Fain
ohn N. Forx
Renfro Headetson

ack D. Jokoson
Dewey E. Large
Robert . McDenald
*Jacques R. Nitschke
-George B. Presley
Harold E, Price
Y¥illiam C. Rinecatson
Theodore Robbins

i Robert C, Rothermel
*Crawford Sachs
Larry H. Sham
Carolyn 5, Miller
Robezt M. Summers
Robert G. Wells
*Peggy Aon Villiams

Nurses Aide

Asst. Clinician
Custedian
Nurse-Gen. Duty
Research Tech,
Record Clerk
Nurse-Gen. Duty
Clinician

Lab. Tech. (temp.)
Custodian

Lab. Tech. {temp.)
Research Tech.
Research Tech.
Nurse-Supv.

Lah, Tech.
Custedian
Resecarch Tech.
Nurse-Gen. Duty
Clek-Typist

SPECIAL TRAIRING DIVISION
Ralph T, Overman, Chairman

Scientist (temp.)
Custodian

Sr. Scientist

Sr. Record Cletk
Clerk-Typist

Sr. Scienust
Lab. Tech.
Secremry

EXHIBITS DIVISION
Chaorles G, Wilder, Chairmon

Helper
Receptionist
Helper

Receptionist (temp.)

Museum Aide
Secretary
Helper

Admin, Asst,
Custodian
Exhibits Mgr.
Custodian
Exhibits Mgr.
Management Asst.
Maint, Mech. [
Musesum Aide
Display Artise

Display Arcist (temp.}

Museum Aide
Maint. Mech,
Museum Asst,
Helper

Exhibits Designer
Receptionist
Museum Aide
Museum Aide
Helper
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Science Fuair
Dewey Large

Field Represeatadive

TERMINATIONS

OFFICE OF THE EXECUTIVE DIRECTOR

Bonnie Jo Delozier
Kathlean V. Denis
Martha H. Wiliiams

Secrerary
Secretary
Record Clerk

OFFICE OF ADMINISTRATION

Jess F, Benton

John M. Bums
Deniel W. Capps
Victor A, Cook

Joha H. Fentoa
Virginia M. Gilpatrick
Billie Jean Hurt

Carl E, Johason
Jenoy M. Rose
Gloria ]J. Roseberry
Nancy V. Russ
*William L. Scott, Jn
Ruth C. Shular

Hugh K. Simpson
Mavis V. Uthe

Accountant

Helper (temp.)
Procedures Asst, (temp.)
Maint, Mech. I {temp.)
Hd., Mgt. Serv. Dept.
Var-Typist
Cletk-Typist (temp.}
Maint. Mech. 1
Clerk-Typist
Vari-Typist

Record Clerk
Mechanical Engineer
Clerk-Typist
Custodian

Record Clerk

R. Kenneth Younghlood Maint. Mech. II
UNIVERSITY RELATIONS DIVISION

Martion T. Clark
Frances A. Crowley
William Drydea
Trula V. Hobbs
Russell S, Poor

Asst., Univ., Rel. Div.
Stenographer
Administrative Asst.
Secretary

Chairman, Univ, Rel. Div,

MEDICAL DIVISION

Harold E. Bishop
George A. Boyd
Gladys E. Cooper
Jobn W. Deathriadge
Bobbie ]. Giovannvcci
Bewy C. Gray

Geneva Hefaer

Mary S. Hyder

Edith X. Kees

Mary M. Knight

Clara J. Leslie

Evan D. McKissic, Jr.

Joba C. Rowland
Elsie P. Ruggles
E. Melvin Russ
*Marie Schatl
*Mary P. Smyser
Barbara H. Stevens
Malcolm P. Tyor
Margaret Watson
James O. White

Lab. Tech.

Sr. Scieatist
Nurse-Gen, Duty
Custodian
Nurse-Gen. Duty
Lah. Tech.
Nurses Aide
Nurse~Gen, Dury
Nurses Alde
Lab. Tech.
Nurse-Gen. Dury
Custodian
Custodian
NursesGen. Duty
Lab., Tech.
Nurses Aide
Lab. Tech.
Nurse-Gen. Dury
Clintcinn
Nurse-Gea. Duty
Orderly
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SPECIAL TRAINING DIVISION

Iziah Jones Custodian
Myron S, McCay Instructor (temp.)
Frances 5. Neal Secretary

Walter B. Poe Custodian (temp.)

EXHIBITS DIVISION

Mary 5. Bowman Helper (temp.)

Curtis Celey

David L. DeJamette
Willie H, Dunn

Jean E. Fahey
Clarence Hensley
Alice N. Montgomery
Donald G. Kobertson
Mury 5. Tuccinardi

Maint, Mech. 1
Chmn., Exhibits Diy
Maint. Mech, | ‘
Receptionise
Maiot, Mech. )
Stenographer
Museum Asst,
Secrerary
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Iy,

vi.

Yil,

Vil

University of Tennessee
Memphis, Tennessee
University of Tennessee
Memphis, Tennessce
University of Mississippi
University, Mississippi

Aaron Ganz
Robert A. Woodbury

L. D MacDonald

Residents

Physicians
university of Alabama
Biminghaw, Alabama
Beth Israel Hospital
Boston, Massachuserts
Massachusetts General Hospital
Boston, Massachusetts
Duke University
Durham, North Carolina

Albert G. Lewis, Jr.
Erich Goldmeier
Julio Torielln

William C, Moloney

Air Force Physician
Capt. Norman O, Hatris  School of Avistion Medicine
Randolphk Field, Texas

Physicist.
Wayne University
Detroit, Michigan

.]at:.k Tro.mbk.n

Pharmacclogist
Emest A, Daigneault University of Tennessce
Memphis, Tenncssee

Fost-Resident Staff Members
A. S, MacMillan, Jr.

Massachusectts General Hospital
Boston, Magsachusetts
Magsachuserts General Hospiral

Boston, Massachusetts

Paul M, St. Aubin

Fellows

Fulbright Fellow
University of Arkansas
Lirtte Rock, Atkansas

H. T. Oddie

Damon Runyon Memorial Fund for
Cancer Research Fellaw

Chiyeko Okawa St. Luke's International Hospital
Tokyo, Japan

Short-ferm Medical Student

Dail W. Loagaker University of Virginis
Chadottenville, Virginia

Teletheropy Evaluation Board

Representative on TEB

Viocent Collins, M.D.
James F. Kelly, Jr,, M.D,
Robert ]. Reeves, M.D,
H, Stephen Weens, M.D,
Walter J. Burdeute, M.D,

Institution

Baylor University
Creighton Universiry
Duke University
Emory Universicy
l.ouisiana State Univ.
Medical College of
Yirginia
New York University
{Bellevue Med. Crrl)

Frederick B. Mandeville, M.D,

Sidney Rubenfeld, M.D.
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State Univ. of New York
{Syracuse)
University of Alabama
University of Arkansas
University of Kansas
University of Louisville
Uaiv. of Mississippi
Upiversity of Nebraska
University of Southern
California Henry L. Jaffe, M,D,
University of Teonessee David 8. Carroll, M,D,
University of Texas
{Medical Branch,
Galveston)
University of Texas
{M.D. Anderson
Hospital)

Paul A. Riemcnschneide
Villiam M. Riser, Jy., M;
1. Meschan, M,D, *
Galen M. Tice, MDD,
Herbert D, Kcmﬂn‘ M.D
A. C. Guyron, M.ID, :
Heward B. Hunt, M.D,

Robert N. Cooley, MD_

Gilbert H. Fletcher, M,D,
George Cooper, M.D,
C. C. McClure, M.D,
J. Robert Andrews, M.D.,
James E. Lofswom, M,

University of Virginia
Vaoderbilt University
Wake Forest College
Wayne University

Committees of the Teletherapy Evaluation Bogrg
Executive Committee (elected by the TER)
Tosewel year

Herbert D. Kerman, M.D, University of Loulsville

C. C, McClure, M.D. Vanderbilt University

Marshal! Brucer, M.D. Medical Division, Oak Ridge
Institute of Nuclesr Studies

To serve 2 years:

Vincent Collins, M.D. Baylar University ;
Henry L. Jaffe, M.D. University of Southem Californjy";
James E, Lofstom, M,D. Wayne University

Cuyl E, Numberger University of Tennessee

No. 1. Sowrce Evaluction and Skield Design

Herbert D. Kerman, M.D. University of Louisville
David S. Cacroll, M.D.  University of Tenncssee
Carl E. Numberger University of Teonessee
John Tolan Emory University

No 2. Smail Source Design

Heary L. Jaffe, M.D.,
John Isherwood

University of Sourthern Califomia |
Brooke Army Medical Center,
Fort Sam Houston
James F. Kelly, Jr,, M.D.Creightoa University
H. Stephen Weens, MD, Emory Universicy
Harold W, Lewis, M.\D,  Duke University

No. 3. Rotational Methods

Kenneth Loeffler Jefferson Davis Hospital, Housme

J. Robert Andrews, M.D. Bowman Gray School of Medicine

Frederick B. Mandeville,
M.D.

C. C. McClure, M.D,

Medical College of Virginia
Yaoderbilt University



No. 4. Housing Design

E. Lofstrom, M.D, Wayne University

A State University of New York
iemenschoeider,M.D. (Syracuse)

J. Reeves, M.D, Duke University

Rubenfeld, M.D. New York University
{Bellevue Medical Center)

‘. . No. 5. Clinical Program

¢ Caollins, M.D.
ore Meschaz, M.D.
i e Cooper, MDD,

Baylor Universicy
University of Artkansas
University of Vieginia

Galen M, Tice, M,D, University of Kangas
Herbere D, Kerman, M,D, University of Louisville

No. 6. Clinical Physicist Training Program

Frank Hoecker University of Kansas
Walter |. Burdette, M.D, Louisiasa State Universicy
William H. Riser, M,D, University of Alabama
Howard B. Hunt, M.D, Ugiversity of Nebrasks
Arthur C. Guyton, M,D. University of Mississippi

Marshall Brucer, M.D., ORINS Medical Division,
Chairman of the TEB, is a member ex officio of all
subcommittees.
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APPENDIX I

MEDICAL DIVISION

. Medical Advisory Panel

George T. Hariell, Chairman
University of Florida College of Medicine

M. D. Anderson Hospital
Baylor University
Tuelane University of La.
University of Virginia
University of Arkansas
University of Tennessee

R. Lee Clark
Yieceht P. Collins
Maguel Garcia
Chalmers L. Gemmill
Hayden C. Nicholson
Douglas H, Sprunt

ll, Consultants to the Medicol Division

Alabama
“University of Alabama Medical College
Champ Lyens
William H. Riser
Robert 5. Teagoe
Arkansas

University of Arkonsas School of Medicine
Isadore Meschan
Thomas Harold Oddie

Californ:a
University of Southern California
$chool of Medicine
Henry L. Jaffe

Colorado
University of Colorado
Jerry X, Aikawa

Delaware
Memorial Hospital - Wilmington, Delaware
R. A. Neubauer

Florida
University of Florida
David Ellis
Francis C. Ray
Florida State Board of Health
Lorenzo Lyonn Parks
Georgia

Emory University Scheol of Madicine

Robert L. Brown

Harry D Bruner

Jobn H. Tolan

H, Stephen Weens

Alfred E. Wilhelmi

University of Georgia School of Medicine

Stepben W. Brown

Hoke Wammock

Kansas
University of Kansas
Frank 5. Haecker
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University of Kansas Medical Cem"
Paul H. Lothan
University of Kensos Schaol of Medicip,
Charles Frederick Xird g *
Franklin David Murphby
Galer M. Tice

Kenr.ucky
Yeterans Administretion Hospijia|

David Shapiro :

Uriversity of Louvisville School of Medicing
Harold F, Berg
J- Ray Bryant
James C. Drye
R. Armold Griswold
Herbert D, Kerman
J. Mureey Kinsmaan
Hampden C, Lawson
Everetr Pitkey

Louisiana
Lovisiana State University School of Medicis
Walter James Burdette
Ochsner Clinic
William R, Amowsmith
Paul |, Murison

Maryland
Naval Medical Research Institute

Eugene P, Croakite

Michigan

University of Michigan School of Medicine
Jere Bauer
Wayne University Coliege of Medicine

James E. Lofstom
William E. Conrady
S, L. Balofsky

Mississippt
University of Mississippi
School of Medicine
Acthur C. Guyron
Missouri

Ellis Fischel State Cancer Hospital
Joho C. Tiasley, Jr.

Nebraska
Creighton University School of Medicine
James F. Kelly, Jr.
University of Nebraska
Howard B. Hunt

New York
Francis Delafield Hospital
Carl B. Brae¢saup
Hospital for Joint Diseases
Miiton Friedman
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Private Physicians
S. M. Seidlia
Noman Simon
Naval Medicel Research lnstituse
H. C. Dudley
Nter Sidney Rubenfeld
S. Allan Lough
Syracuse Memorial Haspital
FPaul A. Riemenschoeider
Clayton Hale

icl

‘ﬂ]‘ ‘Carolina
: Bowman-Gray School of Mecllcmo
Joba R. Andrews
Camillo Artom
Charles M. Norfleet
Carolyn Haines Purdy
Emest H, Youar
Duke Umverslty Sehool of Medlcme
William G. Anylan
Philip Handler
Jerome S. Harris
Harold W. Lewis
Robert ]J. Reeves
Wayne Rundles
William Shingleton
University of Noth Carolina
M, K, Berkut
John Howard Fetguson
Edward McGowan Hedgpeth
Jeseph Logan Iivin
Comelius T. Kaylor
Arthur Roe
Charles D. Van Cleave

lgrth Dakota

William E, Cornatzer

Qhjo State University
Joseph L. Morton
Ralph W. Stacy
Cleude-Starr Wright

egon
Umvernfy of Oregon School of Medicine
Carl Hopkins

Harold Tivey

. guth Carolina

' Stnte of South Caroling Medical College
Jobhn C. Hawk

¥illiam M, McCord

Carson Newman Col|ege
Cerl T. Rahoer

UT-AEC Agriculturr  Research Program
Cyril Comar

Mew York University - Bellevue Center

iUniversity of North Dakota Schoo! of Medicine

Yanderbilt University
Herbert Francia
C. C, McClure

Dak Ridge - AEC
Paul C, Aebersold

University of Tennessae College of Medicine

Ralph R, Brauad
David 8. Carroll
James Daniel Hardy
Alys H. Lipscomb
Carl E. Numberger
Jease D, Perkinson, Jr.
Johe L. Wood
Raobert A. Woodbury
Lester Yan Middlesworth

Oak Ridge Hospital
Robere P Ball
Robert R. Bigelow
Dane W. Nance
Paul E. Spray
W. W. Pugh, J5.
C. J. Speas

Texas
University of Texas Medical Branch
Chatles R, Allen
Ludwik Anigestein
Robert N, Cooley
George Albert Emerson
William G. Levia
Kenneth P, McConnell
Joe Bert Nash
Wiktor Waclaw Nowinski
Vernie Albert Stembridge
Howard G, Swaon
M. D. Anderson Hospital
Gilbert H, Fletcher
- Roberc J. Shalek
Baylor University School of Medicine
Joseph Gast
Elliont B, Hay
John A. Isherwood
Yincent Collins
Jafferson Davis Hospital
R. Kenneth Lpeffler
Virginia
Medica! College of Yirginia
Frederick B, Mandeville
George Zur Williams
University of Yirginia
George Coopet
Keoaeth R, Crispell
George R, Minor
Puerto Rico £
University of Puerte Rica
Lyndon E. Lee

I}l. Research Porticipants

Charles H, Eades University of Teapessee

Memphis, Teonessees
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Wea/ica/ :Z)iuidion

HE Medical Division’s over-allprogram During late spring and early summ
6 of basic and clinical medical studies considerable amount of time was devatedﬁ’,
with emphasis on cancer and associated | preparation of lantern slides and Special exhu
diseases and on the evaluation of the uses of | its to be sent to the United Nations Confer
radioisotopes and radiation In therapy contin- | on the Peaceful Uses of Atomic Energy tn
ued this year with unabated vigor. neva in August 1955. 3
Because of space limitations, this report | - -

emphasizes the work of visiting personnel rath-
er than the long~term projects of the perma-
nent staff, whose work is presented in more
. detailin the ORINS semiannual progress report.
1 A milestone of progress was the installation
' in the Division of the Teletherapy Evaluation
"4 . . Program’s kilocurie cesium~137 teletherapy
3 machine. (The TEP is a joint activity of the
Division and 22 medical schools.) This device
permits irradiation of a specified area of dis-~
eased tissue with less harm to healthy tissue,

through the use of a rotating beam.
A great aid to efficient handling of the Divi-
_ sion’s rapidly expanding out-patient service
e was the addition of a 3730-square-foot wing to
the existing hospital building. The new wing
provides a cobalt-teletherapy room; an out-
patient waiting and patient day room; additional
_ patient gpace to free some of the old patient
. ‘area for laboratory needs; four small rooms
"~ to be used as examining rooms and offices; and
a teletherapy mold and cast room; with one
corner partitioned to house X~ray or europium
equipment. A second addition, to permit estab~
lishment of an adequate laboratory~training fa-
cility for physiciang, is planned. .
The Medical Division’s training program | Receatly instolled in the new wing of the Medical
was more active than in any previous year. (See | Division hospital, the device permits the focusing
. Appendix III for residents, research partici- of a radiation beam on diseased tissve from ony
, pants, and temporary staff members.) Division
members participated to an increasing degree
in the basic and speclal courses conducted at
the ORINS Special Training Division, and aided TELETHERAPY
in the presentation of these courses.

.....

The Teletherapy Evaluation Progrom’s teletherapy 3

machine wtilizing a cesium-137 radiation source.

point in @ hemispherical locus.

Editing was completed and publication begun Installation and preliminary festing of the
on the proceedings of the second two~week ad~ | TEP’s1540-curie, ceslum-137 teletherapy unit
vanced course in the techniques of usingradio- is complete, and the close of the year saw the
isotopes in medicine, held at the Institute in Division staff setting up the automatic isodose

T September of 1953. plotter. One useful research project has al-
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Teletherapy Machine.’* ORINS-10.

ceady been carried out with the cesium unit.

4 research team from the University of Mich-
jgan brought a side of pork to Oak Ridge in
March to run dosimetry studies with cesium
radiation as part of an investigalion of the ap-
piicabihty of fission products to food sterili-
sation, especially in control of trichina.
Dosimetry studies have continued with the
coball-G0 teletherapy unit, which was alsoused
for very limited therapy. A preliminary set of
isodose curves for the cobalt-60 unit has been
prepared, and at the year’s end, was in press.*

Dosage Studies

The study of integral (total- body) dose from
ipternally and externally applied radiation con-
stitutes a major program of the Division. A
two-comparimentphantom, which simulates the
wman body, was constructed to contain a spher-
fcal tumor mass, and an Integral-dose study
was completed with chemical dosimetry. Inte-
gral dose was considered as a function of the
distance from the source to the tumor, as a
function of the size of the torso, and as a fune-
on of the position of the tumor in the torso,
during both vertical-rotational and stationary

Charts for the Cobalt-60, Hectocurie
In press.

*"Isodose

treatment. Data from this study have heen
analyzed and an empirfcal formula has been
derived for calculation under various conditions
of the dose rate to the tumor and the integral
dose,

An extension of the studies of methods of
chemical dosimetry has been conducted by
Marion T. Clark of Emory University, an Oak
Ridge summer researchparticipant. Dr. Clark
has worked on the synthesis of several phenyl-
substituted 4 -aminoantipyrines as potential
reagents for the colorimetric determination of
hydroxy henzolc aclds producted by irradiation.

Dosage studies were carried out with the
Teletherapy Evaluation Program’s prototype
hectocurie cobalt~-60 unit. Future research
will be undertaken using sources of 250-kvp X
rays and cesium-137 for comparison; studies
will also be made of the more intricate rota-
tional patterns available with the Institute’ snew
cesium-137 machine.

BRACHYTHERAPY

Many groups throughout the country are co-
operating with the Medical Division in the in-
vestigation of various types of brachytherapy
(close source-to-tlssue distance} devices. At

Various devices used in brachytherapy work.




the close of the year, plans were being made
“»r a July meeting of physicians experienced
-i the design and use of brachytherapy devices;
special attention was to be given to the devel-
opment of a cobalt alloy, INCORAY, whichvir-
tually eliminates corrosion of the capsule ma-
terial containing radiocobalt, and the resulting
electron contamination.*

Kamal Mahmoud, an Egyptian physicist,
spent three months at the Medical Division
working with the problems of electron contam-
ination around brachytherapy units.

{amol Mahmoud, an Egyption physicist who spent
ieveral months of this year at the Medical Division,
tudies electron contemination in brachytherapy
evices,

IDINE-UPTAKE CALIBRATION

The Medical Division has undertaken the
cordination of anew study (whichis being con-
ucted in cooperation with scientists at lead-
1g United States research institutions) of the
1ethods of measuringthe amount of radioiodine
asorbed by the human thyroid gland. In the
18t, methods and results of iodine-uptake cal-
lations have been extremely variable; this

*M-veloped through the cooperation of E. M. Wise
4 research department of the International Nickel
mp=ry; considerable work on manufactured products
Larry Butnam of Baker Company.

1026702

18

informal survey will permit each particip
scientist to measure the iodine-uptake in gg
different ‘‘patients.”” These patients are gdi2
half-body mannequins with simulated thycq

contalning ‘“‘mock-iodine”’ —a mixture of ra44;
active barium and cesium having radis
characteristics similar to those of iodine.

and possessing the further advaniage of hayis 8
a ugeful life of more thanten years. The man

nequins, loaded with variously radicactive
roids, have been shipped to scientists at
institutions; other scientists in the same loca)
ities are also being invited to make similaf
uptake measurements. When the experiment
is completed, in about a year, between 300 and
400 test results will be available for compar
ison, and standardization of techriiques can
discussed more exactly. In addition, the Vet
erans Administration will conduct surveys
many of its hospitals, and the National Bure
of Standards will cooperate in calibration.

Scientists cooperating in this study are
Benedict Cassen, University of California at
Los Angeles; Raymond L. Libby, Los Angeles
Veterans Administration Hospital; A. Stone
Freedberg, MD, Harvard University Medical

Half-body mannequins used in the iodine-uptuke
survey being coordinated by the Medical Division '

Each
kit contains, in addition to the mannequin, o mock
thyroid gland, o set of “‘total-dose’ {100 per cent)
standards, o calibration kit, and o thigh section
for an estimote of body background.

are shown above in their traveling cases.
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:t;g E@l Robert T. Nieset, Tulane University;
evey |zdgar S. Gordon, MD, University of Wisconsin;
aven ,Mnuel Root, MD, Jacksonulle Florida; 5.
yllan Lough, Francis Delafield Hospital; T. H.
drs. |ddie, Bowman Gray School of Medicine {for-
tiog |zerly 2 member of the University of Arkansas
-131 {saff); and Herbert D. Kerman, MD, University
ving {4 Louisville School of Medicine.
1an- P. R. Bell, 4. E. Francis, Jr., and C. C.
thy- garris of Oak Ridge National Laboratory and
six foouglas A. Ross, MD, an Oak Ridge research
cal- ﬂgarticipant from the University of Tennessee
ilap P¥edical School in Memphis, are collaborating
nent |#ith Division staff members on a newapproach
and [wthe problem of instrumentation for thyroid-
ar- [uwtake and thyroid-counting problems, using
| be §iemedical spectrometer, various types of flat-
‘ot~ Jield probes, and focusing collimators; con-
s in 1stuction and evaluation of these instruments
aqy § %25 in progress at the close of the year,

BASIC STUDIES

Interstitial and distribution and blood-
dearance studies were especially emphasized
inthe Division’s basicanimal studies this year.

Riochemical research with yttrium-9¢ and
4 ltecium-177, using ion-exchange columns and
eontinuous paper electrophoresis, has yielded
J-§ data on the reactions of rare earths in living
d:§ systems. The increasingbiochemical and med-
WK ical interest in rare-earth elements (largely

:& the result of studies with their isotopes) led
4 & be Division to sponsor a special round-table
=¥ g dscussion of the subject in San Francisco In
adiE Aeril, during the annual meetings of the Fed-
9 ;.' 'Eration of American Societies for Experimen-

8:¥ 2l Biclogy and the American Association for
Cancer Research. A subsequent conference,
iE “ith emphasis on chemical, pharmacological,
& 1d biochemical problems of the lanthanons and
g Yitrium, has been planned for the fall of 1955.
f  George T. Jobnson, an Oak Ridge research
¥ Participant from the University of Arkansas,
been using carbon-14 in a study of fatty-
aid metabolism in the growth of molds. An-
Ster participant, M. K. Berkut, University of
orth Carolina, is engaged in making an eval-
“ation of rubidium as a physiological substitute
fuf_ potassium, which has no isotope of suffi-
ty long half-life for convenient long-dis-
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tance shipping. Leon Singer, University of
Minnesota, Mohammad Magsood, Punjab Col-
lege of Animal Husbandry, Lahore, Pakistan,

“and A. B. Medlin, A and M College of Texas,

have bheen working on a study of calcium and
strontium metabolism, chiefly in dogs.

Paper electrophoresis (the movement of
suspended particles through a fluid through
electromotive force) was applied to the study
of body fluids of patients, to the study of uptake
and transport of radioisotopes by body fluids,
and to immunologic studies. A speclal investi-
gation of the behavior of lutecium-177, using
two methods of electrophoresis plus other anal-
ysis methods and animal experimentation, re-
veals that lutecium is electrophoretically
transported in ascitic fluids of certain patients

and not in others. Artificial mixtures of lute-
cium-177 with separated plasma fractions,

amino acids, and other compounds have been
examined for electrophoretic behavior; many

‘definite data have been obtiained and identifi-

cation of complexing cempounds is continuing.
Principally responsible for the electrophoresis
work has been Renaat Loos, an International
Cooperation Administration participant from
the University of Ghent, Belgium.

Dr. Loos, in collaboration with P. P. Levine,
Oak Ridge research participant from NewYork
State Veterinary College, has also been con-
ducting research to determine a new rapid
method for proving the immunity of chickens
against infectious bronchitis, with a radioactive
virus or radiocactive serum. Interesting data
were obtained on the influence of virus on the
uptake and metabolism of phosphorus~32 and
sulfur-35 in the embryo. It hasbeen found, for
instance, that theuptake of radioactive material
in virus-infected eggs is seven to ten times
greater in the embryos than in the egg fluids;
conversely, in normal, noninfected eggs, most
of the activity is concentrated in the fluids and
comparatively little in the embryos.

Dr. Levine made an investigation to deter-
mine whether radioisotopes could be used in
the problems of immunity to infection caused
by coccidiae (intestinal parasitic protozoa) in
birds. Birds that have been infected with coc-
cidiosis and have recovered do show immunity
to further infection, but the nature of the im-
munity is largely unknown. Although the pro-
ject was hampered by the fact that the proto-




zoa refused to accept the radioactive material,
several facts wererevealed: Large volumes of
slood plasma from Immune birds had no effect

when administered to susceptible birds;intes-
tinal tracts became immune only in areas that
previously supported infection.

Attempts to grow the coccidia in tissue cul-
ture are still in progress, in collaboration with
Major James Shively, US Army Veterinary
Corps.

LOW-LEVEL COUNTING STUDIES

A survey to evaluate the levels of radiocac-
tive iodine in the human and livestock popula-
tionin this country, as correlated with atomic-
bomb fallout, has been undertaken by the Divi-

sion, in an effort to anticipate potential hazards .

~from atomic detonations and the effect, if any,
on the dlagnostic use of iedine. Two outside
groups are collaborating in this study (see Ap-
pendix IIN), for which United States pathologists
have been supplying human thyroids and the US
Army Veterinary Corps hasbeen sending cattle
thyroids and other samples, as well ag collab-
-ating in some of the measurement. A study
.2etingwith these groups was planned for July.
Preliminary results indicate that radioiodine
uptake in human beings is so low as to produce
not the slightest physiological result or to in
any way interfere with testing procedures; cat-
tle values are somewhat higher, but still neg-
ligible. This survey will continue, to determine
a base line between atomic tests.

The Division is taking advantage of certain
new isotopes that are becoming avallable
through bombardment with special instruments
or from bombardments of separated stableiso-
topes. One of these new isotopes will he fluo~
rine-18, a short-lived isotope which should be
available in relatively large amounts from lo-
cal calutron production. Another importantnew
isotope will be caleium~-47, which is alsoshort-
lived, and has the advantage of practical patient
use, for which the long-lived calcium-45 is
impossible.

CLINICAL STUDIES

~1e Division has conducisd extensive in-
vestigations of intracavifary, intravenous, and

F02b104

20

interstitial administration of yttrium-gg
lutecium-177 — with and without added gtf:
carrier — and with gold-128 (which isnowy
sidered practical rather than experimep
Tentative Intracavitary results indicate th
chloride of yttrium with added stable Yttritgpy
as a carrier remains satisfactorily loealjz,
Intravenous administration of yttrium-gg algg
results in the predicted localization, chie
in the reticuloendothelial organs; the carriep
effect has not been striking in intravenoug yga
as it has been in intracavitary and interstitia)
administration. :

Gold-198 (which wasused considerably) and’
intracavitary yttrium-80 with carrier appeay
tobe favorable for controlling ascites and pley.
ral effusions, although studies with the latter
isotope are only preliminary and lack sufficient
supporting data.

Radioactive-lodine Studies

Continued study of selected cases of thyroiﬁ

carcinoma has provided autoradiograms of

functioning thyroid carcinoma after doses of
radioiodine. Active interesthas been expressed
in thyreid and renal-clearance studies from
both the theoretical and practical viewpoints,
and some clarification and improvement of this
method has been achieved. Concentrations of
radioiodine in salivary glands has also been
investigated to clarify the physiolegic mechan-
isms involved, for which Zeth Gabrielsen, MD,
Fulbright research scholar from the University
of Bergen School of Medicine, has been chiefly
responsible,

Because of the complexity of the situation,
no conclusions have heen drawn as tothe effects
of radiojodine and induced myxedema on pa-
tients with multiple myeloma; it appears that
patients retain abnormal amounts of radioio-
dine, not correlated with either an increased
thyroid concentration or significant localiza-
tion in the myelomatous lesions.

Hematologic Disorders

A small group of patients with chronic gran-
uloeytic leukemia have been treated with intra-
venous colloidal gold-198, and a considerable
number with polycythemia have received con-
servative therapy with radioactive phosphorus-
32; plasma-volume and red-cell-mass studies

Kodels .
the Medi
tians Cc

Energy ¢
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m made of these patients. Red-cell-
sur\;ival Investigations, using iron-59, chrom-
um~-51, or both, have been conducted on a small
group of patients with hematelogic disorders.

Hisce[laheous Studies

Two patients received multiple doses of
g¢trontium—65 for a special study of the metab-
olism of this isotope. Clinical investigations

with. labeled compounds of metabolic signifi-
cance were made on a smail number o patients;
materials usec included fodine-131-labeled
thyroxin and rose bengal.

: Kodels of teletherapy machines were prepared by

Instrumentation and Clinical Correlation

Improvements in equipment for external
measurements of thyroid uptake and surgical
probe counting were made during the year. Re-
sults from the scintiscanner {(an electronic de-
vice for showling the locati-n and concentration
of radioactive material in .issue) were corre-
iated with careiul autoradiographic and assay
studies, and attempts were made to define limits
of usefulness of the machine. The chief impe-
rus for these improved instruments was pro-
vided by an Oak Ridge National Laboratory
group headed by P. R. Bell.

-'I_-_ﬁ‘l‘ Medical Division for display at the United No-

left to bottom right}: europium-162 (curie); <obalt-
60 (rotational); cobalt-80 (hectocurie); Jacobs-Li

fﬁo
- 95 Conference on the Peaceful Uses of Atomic (hectocurie);

cesivm-137  (ceilin suspension);
Nergy at Geneva. The models represent machines . i :

cesium-137 {moving field); ond double cobalt-60

N He . -
-__?'ZIHQ the following radiation sources {upper (moving field).




APPENDIX 1l

MEDICAL DIYISION

PUBLICATIONS FROM THE MEDICAL DIVISION
(FISCAL YEAR 1955)

THE CLINICAL USE OF BONE-MARROW STUDY.
G. A. Andrews. [ouwrnal of the Tennessee State Medi-
cal Associction, Vol. 47, 1954, pages 361-364.

LOCALIZATION OF ANTIMONY IN BLOQOD, C. T.
Bahner. Proceedings af the Society for Experimental
Biclogy and Medicine, Vol. 86, 1954, pages 371-373.

THE USE OF EXTERNAL RADIATION SOURCES,
BETA AND GAMMA.. M. Brucer. Proceedings of the
Second National Cancer Conference, Vol. 2, 1952,
pages 1647-1651,

STANDARDIZED COBALT-G0 SOURCE CAPSULE
FOR TELETHERAPY. M, Brucer, Nucieonics, Vol.
12, No. 6, 1954, pages 5859

A STANDARD CUBALT-60 TELETHERAPY SOURCE
CAPSULE. M, Bracer. ‘British Jownal of Radiolagy,
Vol, 27, 1954, pages 410-412.

AN AVAILABLE COBALT-60 SOURCE FOQR TELE-
THERAPY, M. Brucer. WNucleonics, Vol. 12, No. 8
1954, pages 45-46.

L

MARBLE USED AS A RADIATION SHIEL[D. M. Brucer.
Morble Institute of America, Inc., 1954, pages 6-29.

MARBLE AS A RADIATION SHIELD. M. Brucer.
Nucleonics, Vol. 13, No. 1, 1955, page 65.

THE DISTRIBUTION OF INTERSTITIAL AND INTRA-
CAVITARY INJECTIONS OF CERTAIN RADIOCHEMI-
CAL PREPARATIONS OF MEDICAL INTEREST. G,
C. Kyker. Bulletin of the Medical Assovistion of
Fuerto Rico, Vol. 46, 1954, pages 362-374.

LARGE DOSES QF IODINE-131 IN DOGS: RADIATION.

DOSAGE CORRELATED WITH HISTOLOGIC AND
AUTORADIOGRAPHIC CHANGES. M. Levene, G. A.
Andrews, and R. M. Kniseley, American Journal of
Roentgenology, Redium Therapy, and Nuclear Medi-
cine, Yol. 73, 1955, pages 8807,

INTEGRAL DOSE MEASUREMENTS: PRELIMINARY
REFORT ON A COBALT-560 TELETHERAPY BEAM
{(abstrace). L. D, MacDonald, R. L. Hayes, and M.
Brucer. Radiology, Vol. 64, 1955, pages 115-116.

MODIFICATION OF ELECTRON FILTER TO IM-
PROVE LIGHT LOCALIZATION OF A COBALT-60
BEAM. ]. E, Richardson- and M. Brucer. Radiology,
fol. 64, 1955, pages 398-403.
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SKIN DOSE FROM A COBALT-60 TELETHERAPY
UNIT. J. E. Richardson, H. D. Kerman, =and M,
Brucer. Radiology, Vol. &3, 1954, pages 25-36.

THE DISTRIDUTION AND RADIATION EFFECTS OF
INTRAVENOQUSLY ADMINISTERED RADIQACTIVE
COLLOIDAL GOLD-198 IN MAN. $. W. Roor, G. A,
Andrews, M. P, Tyor, and R. M. Kniseley. Cancer,
Vol. 7, 1954, pages B56-8G6.

DISTRIBUTION OF <COLLOIDAL RADIOACTIVE
CHROMIC PHOSPHATE AFTER INTRACAVITARY
ADMINISTRATION. S, W, Root, G. A. Andrews, M.
P. Tyor, and R. M. Kniseley. Rodiology, Vol. 63,
1954, pages 251-257.

HUMAN SERUM ALBUMIN TAGGED WITH IODINE-131
IN PATIENTS WITH ASCITES CAUSED BY ABDOMI-
NAL CARCINOMATOSIS AND PORTAL CIRRHOSIS:
THE RATES OF INTERCHANGE BETWEEN THE
VYASCULAR COMPARTMENT AND PERITONEAL
CAVITY. M. P. Tyor., Journal of Luboratery and
Clinical Medicine, Vol. 44, 1954, pages 110-117.

CONSULTANTS TO THE MEDICAL DIVISION

Alabama
University of Alaboma Medical College
Champ Lyens
William H., Riser
Robert 8, Teague

Arkansas
University of Arkansas School of Medicine
{sadore Meschan
Thomas Hareld Oddie

California
University of Southern Celifornia
School of Medicine
Henry L. Jaffe
University of California ot Los Angeles

Benedict Cassen

Cedars of Lebanon Hospital
Stanley H. Clark

City of Hope Medical Center
Melville L. Jacobs

Los Angeles Yeterans Administration Hospital

Raymond L. Libby

Colorado )
University of Celorado
Jerry K. Alkawa

Delaware
Memerial Hospital - Wilmingten, Delaware
R. A, Neubauer
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Florida

University of Florida
David Ellis
George T. Harrell
Francis C. Ray

Florida State Boord of Health
lorenzo Lynn Parks
Private Physicions

Louis M. Orr
Samuel W, Root
Maleolm P. Tyor

Georgia
Emory University School of Medicine

Robert L. Brown
Harry D, Bruper
Frank E, Motgan, Jr.
Jehn H. Tolan
H. Stephen Weens
Alfred E. Wilhelmi

University of Georgia School of Medicin

) " Stephen W, Brown :

Hoke Wammock

Hlirpis
Look County Hospital

Ievin . Hummon

Kansas
University of Kansas
Frank E. Haccker
University of Kansas Medica! Center
Paul H. Lothan
University of Kansas School of Medicine
Charles Frederick Kirtle
Franklin David Murphy
Galen M. Tice

Kentucky ,
Veterens Administration Hospital

David Shapiro
University of Louisville School of Medicine

Harold F. Berg

J. Ray Bryant

William M. Cheistopherson
James C. Drye

R. Amolid Griaweld
Herbert D, Kemman

J+ Murray Kinsman
Hampden C. Lawson
Kenneth P. MeConoeld
Everert Pitkey

Louisiana
Louisiana State University School of Medicine
Walter James Burdetre
Ochsper Clinic

William R, Arrowsmith
Paul J. Murison

Tulane University
Manual Garcia
lohn U. Hidalgo
Robare T. Nieset
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Maryland .
Naval Medical Research Institute

Eugens P. Cronkite

Massachuselts
Harvard University Medical School
A. Stone Freeberg
Mussachusetts General Hospital
Paul M, St. Aubin
Michigan :
University of Michigon School of Medicine
Jere Bauver
Wayne University College of Medicine
James E. Lofstrom
William E, Conrady
S. L, Balofsky
¥. V. Glas

Wayne County General Hospital
Lyndon E. Lee

Mississippi
University of Mississippi
School of Medicine -
Arthur C Guyton
Missouri

Eilis Fischel State Cancer Hospital
Joho C. Tinslay, Jr.

Nebraska
Creighton University School of Medicine
James F. Kelly, Jr.
University of Nebruska
Howard B, Hunt
Archor Tums

New York :
Francis Delafield Haspital
Carl B. Braestrup
5. Allag Lough
Hospital far Joint Diseases
Miiton Friedman
State University of New York
G. Ferazzo
Frivate Physicians
S, M, Seidlin
Notman Simon
Naval Medical Research Institute
H. C. Dudley
New York University - Bellevue Center
Sidney Rubenfaid
Sytacuse Memorial Hospital
Paul A. Riemenschneider
Clayton Hale
Alfred S, Betoe

North Caroling
Bowman-Gray School of Madicine
John R. Andrews
Camillo Artom
Chardes M. Norfleet
Carolyn Haines Pucdy
Ernest H, Yount
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Duke University School of Medicine
Wiiliam G, Anylan
Wilburt C, Davison
Philip Haodlec
Jerome 5, Harris
Harold W, Lewis
Roberr J, Reeves
Wayne Rundles
William Shingleton
C. R. Seephens
Unwersn'ry of North Carelina
M, X. Berkut
John Howard Ferguson
Edwasd McGowan Hedgpeth
Joseph Logan Irvin
Cornelivs T. Kaylor
Arthur Roe
Charl_es D, Van Cleave

North Dakota
University of North Dakota School of Medicine
William E. Comatzer

Qhio
Qhio State University
Joseph L. Morton
Ralph W, Stacy
Claude-5tarr Wright
Oregon

University of Oregon School of Medicine
Car] Hopkins
Harold Tivey

South Caroima
State of South Carelina Medlcul College
John C, Hawk
William M. McCord
Tennessee
Carson Newman College
Carl T, Babner
Vanderbilt University
Herbert Francis
Granville Hudson
C. G McClure
Ock Ridge - AEC
Paul C, Aebersold
University of Tennessee College of Medicine
Ralph R. Braund
David S, Carroll
James Daniel Hardy
Alfred P. Kraus
Alys H, Lipscomb
Carl E, Numberger
Jesse D. Petkinsen, Jr.
Douglas H. Sprunt
John L. Wood
Roberr A, Woodbury
Lester Van Middlesworth
Qak Ridge Hospital

L Robert P, Ball

Robert R, Bigelow

1026708

54

Texas

University of Texas Medical Branch
Charles R. Allen
Ludwik Anigestein
Robert N. Cooley
George Albert Emetson
Wendell D. Gingrich
William G. Levin
Kenneth P. McConnell
Joe Berr Nash
Wikt Waclaw Nowinski
Vernie Albert Stembridge
~Howard G. Swann
M. D, Andersoen Hospital

R. Lee Clark, Jrn
Gilbert H. Fletcher
Roberz J. Shalek

Baylor Umversuty School of Medicine

Vincent Collins

Jefterson Davis Hospital

Virginia

Medical College of Virginia

University of Yirginia

Wisconsin

Dana W. Mance
Paul E. Spray
W, W, Pugh, Jr.
C. ], Speas

Joseph Gast
Elliott B. Hay
Joba A. Isherwood
Harold Tivey

R. Kenneth Loeffler

Frederick B, Mandeville
George Zur Williams

George Cooper
Kenneth R. Crispell
Chalmers L. Gemmill
Geotge R, Minor

University of Wisconsin

Puerto Rico

Edgar 5. Gordon

University of Puerto Rico

Ceonrado Asenjo

RESEARCH PARTICIPANTS

Charles H, Eades
Aaron Ganz

Robert A, Woadbury
L. D. MacDorald

Martin Levene

University of Tennessee
Memphis, Tennesseac
University of Teanessee
Memphis, Tennessee
Uaniversity of Tennessee
Memphis, Tennessce
Uaiversity of Mississippi
University, Mississippi
Lemuel Shatruck Hospital
Jamaica Plain, Massachusers




D. A. Ross
Michael K. Berkut
Leon Singer
George T. Johason
Ammon B, Medlen

Mapon T, Clark

VISITING FOREIGN
Kamal Mahmoud
Mamoon Magid

Repaar Loos

Zeth Gabrielsen
William C. Moloney

Dabney Ewin
Emest A, Daigneanlt

Fredernck 5. Tomchik

John Schooly

Hamry A, Welss

Dail W, Longaker
Nelson Stephens
5. Irwin Roth

Herschel Estep

FELLOWS
Fulbright Fellow
T. H. Oddie

Chiyeko Okawa

University of Tennesses
Memphis, Teonessece
University of North Carolina
Chapel Hill, North Carolina
University of Minnesota
Mingeapolis, Mingesora
University of Arkansas
Fayetteville, Artkansas

A and M College of Texas
College Station, Texas
Emory University

Atlagta, Georgia

PERSONNEL

University of Cairo
Caira, Egypt
University of Cairo
Cairo, Egypt

 University of Ghent

Ghent, Belgium

RESIDENT PHYSICIANS

Stavanger, Norway

Duke Universicy

Durham, North Camlina
Cchsaer Clinic

Mew Oreans, Louisiana
University of Teonessee
Memphis, Tennessee
Massachusetrs General Hospital
Boston, Massachuserts

AIR FORCE RESIDENTS

Uniced Srates Amy
Berkeley, Califomia
United States Navy
San Diego, California

SHORT-TERM MEDICAL STUDENTS

University of Virginia
Charloctesville, Virginia
Meherry Medical School
Nashville, Tennesser
Harvard Medical School
Boston, Massachuserts

Jokn Hopkins Medical School
Baltimore, Maryland

University of Adansas
Little Reck, Adkansas

Demon Runyon Memarial Fuad for Concer Research Fellow

St, Luke's Incemadonal Hospiral
Takyo, Japan
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POST-RESIDENT STAFF MEMBERS

Paul M. St. Aubin

James A. Petersen

Walter P, Quigley

Department of Radiology
Massachusetts General Hospiral
Boston, Massachusets
Deparunear of Radiclagy
Massachusetts General Hospital
Boston, Massachuserts
Deparment of Radiology
Brooklyn Hospital

Brooklyn, New York

ORINS HOSPITAL PATIENT-DAYS

July 413
August 335
September 3BT
October 184
November 308.
December 284
January 390
Febraary 354
Mazch 437
Apsil 320
May 235
]ung 450

Total par_ient-days 4317

PARTICIPANTS IN LOW-LEVEL COUNTING
THYROID COLLECTION PROGRAM

E. A, Ballinger

Walter Carl

T. H. Cochian

James R. Dawson, Jr.

Nathan B. Fiedman
U. S. Grant Kuha, 111
Marvin Kuschner

Roy D. Maxwell

Kegneth F. McConnell
Max Nold
Leopold Reiger

James Shively

Amed Forces Special Weapons
Project

Washington, D. C.

US Amy Vetedpary Comps

Oak Ridge, Tennessee

University of Utah College of
Medicine

Salt Lake City, Utah

Upiversity of Minnesora Medical
School

Minneapolis, Minnescta

Cedars of Lebanon Hospital

Los Augeles, Califomia

US Air Force Vstednary Comps

Oak Ridge, Tennessee

Bellevue Hospital Center

New Yok City

Amed Forces Special Weapons
Project

Washingwn, D. C.

Veterans Administragon Haspital

Louisviile, Xenmcky

US Air Force Yetednary Comps

Oak Ridge, Teonessee

Beth Israel Hospital

Boswn, Massachusetls

US Amy Vetennoaoy Corps

Oak Ridge, Tennessee
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Victon D. Saeeden Emanuel Hospital

Pordand, Oregon

Tulane Ui versity School of
Medicine

New Odeans, Louisiana

University of Texas Medical
Branch

Galveston, Texas

‘US Amy Yeternary Corps

Oak Ridge, Teunessee

Walker B. Sarrell
Yemie Stembrodge

Bemard Fv Trum

TELETHERAFY EYALUATION PROGRAM

institution Representative on TEP

Vincent Caollins
James F. Kelly, Jn
Robert ], Reeves
H. Scephen Weens

Baylor University
Creighton Universicy
Duke University
Emory University
Louisiana Stace

Upiversity Walcer Jo Burderte
Medical College of
Virgioia Frederick B, Mandeville
New York Univarsity
{Bellevue Medical
Cenrer) Sidney Rubenfeld

State University of New

York (Syracuse)
University of Alabama
University of Adtansas I, Meschan
University of Kansas Galea M. Tice
University of Louisville Herbert D. Keman
University of Mississippi A. C. Guywn
University of Nebraska Howard B, Hunt
University of Southem

California Henry L, Jafife
University of Tennessee BDavid S. Cacroll
University of Texas

{Medical Branch,

Gal veston}

University of Texas

{M.D, Anderson

- Hospital)
University of Yirginia
Vaonderbilt Universicy
Wake Forest College
Wayne University

_Alfrcd S, Beme
William H. Riser, Jz.

Robert N. Cooley

Gilbert H, Fletcher

George Cooper
C, C, MeClure

James E. Lofstrom

COMMITTEES OF THE TELETHERAPY
EVALUATION PROGRAM

Executive Committee (elected by the TEP)

Serving second year of two-year term:

Vincent Collins Baylor University

Heary L, Jaffe
forpia

Wayne University

University of Teanessee
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James E, Lofstrom
Caid E, Numberger

University af Southem Cali-

man of the TEP, is a member ex efficio of all sub-
commitrees. : :

Elected to serve two years:

Wake Forest College
University of Teanessee

i. Meschan .
David S, Carrell

Elected to serue one year:

Marshall Brucer OR Instdmte of Nuclear Sidies

Subcommittees {oppointed by the executive committes) Eh
'y

Co

No. 1. Source Evaluation and Shield Design Euv
Herbert D. Kerman Ugjversity of Louisville G,
David 8. Carroll University of Tennessee o
Carl E. Nurabetger University of Tennessee H
John Tolan .. Emory University L
No 2. Small Source Design Io

Ic

Heney L. Jaffe
John Isherwood N

University of Saurthern Califomia
Brooke Army Medical Center,
Fort Sam Houston

James F. Kelly, jr. Creightan University
H, Stephen Weens Emory Universicy

Harold W. Lewis Duke University
No. 3. Rotationcl Methods

Kenneth Loeffler Jefferson Davis Hospital, Houston
J. Robert Andrews Bowman Gray School of Medicine

Frederick B. Mandeville Medical .Co].lege of Virginia c
C. C, McClure Vandechilt Universicy

ks

fr sl

P

No. 4. Housing Design o

James E. Lofstrom
Paul A.
Riemenschneider
Robert ]. Reeves
Sidney Rubenfeld

Wayne University

State Upiversity of New York
{Syracuse) =

Duke University

New York Universicy
(Bellevue Medical Center)

No. 5. Clinical Program

Vincent Collins
[sadore Meschap
George Cooper
Galea M, Tice
Herbere D, Ketman

Bayler University
University of Arkansas
University of Virginia
University of Kansas
University of Louisville

No. 6. Clinical Physicist Training Program

Frank Hoecker
Walrer J. Burdeite
William H, Riser
Howard B, Hunt
Arthur C. Guyton

Upiversity of Kansas

L ouisiapna Srate University
University of Alabama
University of Nebraska
University of Mississippi

Marshall Brucer, ORINS Medical Division, Chair-




TOPES USED BY THE MEDICAL DIVISION Iron-55% 460
o {ron=5%9 1
Isoiope me Luteciom-177 1746 .
Neodynium=147 0.2 : o
Barium-132 13.8% Palladium-109 ' ° N ‘e
Calcium-45 25 Phosphorus-32 283
Cesium-137 50.1 Potassium-42 137 -\ .
(+ 1540-cusrie source for teletherapy unir) Praseodymium-142 3 \
Chromium=51 13 Rubidiem-84 242 _—
Cobale-60 _ 5 Selenium-75 10 . .
Cobalt-60 (for brachytherapy) 3978 Strontium=-89 150 s
Europium=152, 154 approximately 350 Sulfur=3s 65 ‘l?
{Cobalt-60 equivalent) Tellugum~130 . Y
Gallium-67 382 Tellufum [-132 440 i
Gold-198 7875 Y terium-90 490 A
Holmium-166 260 Y ttrium-91 * 3
lodine-139 approximarely 100 Hd
lodine-131 3495 o
lodine-131-labeled thyroxine 1 *Amount undetermined . ";.
. &
g
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with the
United States Atomic Energy Commission
‘ and the
- National Science Foundation o
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- HE Medical Division’s year was charac-
terized by the continuation of its regular
' programs as well as the development of

several new programs {rom the drawing-board
to the practical stages.

One of the largest physical manifestations
of the div1510n’s activxty was the add:t:on of a

take-calibration methods emaployed by the var-
lous institutions,

The division held a conference on ‘‘Rare
Earths in Biochemical and Medical Research
October 27-29, with Granvil C. Kyker, chief
of laboratory research, acting as program
chairman, Attendance totaled approximately

b I 07 TSGR I P . L TR,
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Division staff membere also spoke on the
program presented for the meeting of the AEC
Biomedical Program Directors, held {n Oak
Ridge May 31-June 2. The division’s regular
clinical conference on May 31 was slightly
modified to accommodate the physician mem-
bers at the meeting, and a special conference
was held at the division on June 1 for an infor-
mal discussion of equations for the life~-short-
ening effects of irradiation on large mammals.

In June, the Atomic Energy Commission
issued an 817~-page book, ‘‘Radioisotopes in
Medicine,”” which is the complete proceedings
of acourse on the subject, which was conducted
by the Medical Division in the fall of 1953.
The book contains 48 chapters, divided into
nine main sections, complete with bibliogra-
phy, index, charts, and illustrations. Editors
are Gould A, Andrews, Marshall Brucer, and
Elizaheth B, Andergon of the Medical Diviaion,

The work of the Medical Division for the
past year was presented June 7 in Washington,
D. C., before the Joint Commitiee on Atomic
Energy, whose hearings will be published in
the near future.

TELETHERAPY PROGRAM

Installation and preliminary festing of the
division’s cesium-~137 teletherapy machine was
conducted during the 1954-55 fiscal year. This
year a continuous series ¢f isodose-plotting
tests were carried out with the machine to
determine dose rates to diseased tissue during
various rotational patterns; the results of these
tests will be evaluated upon completion of the
series, to ascertain optimum patterns and
dosage times for varying conditions.

Late this year, a program was initiated,
under the direction of assistant sclentist Fran-
cisco Comas, to use the cesium-137 and co-
balt-60 machines inthe experimental treatment
of a2 gmall numbher of selected patients with
neoplasma.

Throughout the year, a number of discus-
sions were held with representatives of the
Westinghouse Electric Company concerning a
new, rotational, cobalt-60 teletherapy machine
that Westinghouse is building for ORINS. Be-
cause the major portion of the problems attend-
ant upon the design and construction of cobalt-
source machines, as well as the problems con-
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Model of ¢ teletherapy machine for use with cobalt-
60 or cesium-137.
under contract by the Westinghouse Electric Com-
pany end ORINS as a fow-cost unit with a simpli-
fied control system.

This machine was designed

nected with the characteristics of cobalt-60
itself, have been solved, the new machine will
be relatively economical. By the end of the
year, the unit had been completely designed,
and construction of experimental models was
in progress, _

Two contracts have been negotiated withthe
W.F, and John Barnes Company for the design
and construction of teletherapy units of ex-
tremely small size, as opposed to the general
trend toward larger and larger machines, This
programis still largely in the discussion stage.

The division has made extensive calcula-
tions of integral dosein rotational teletherapy;
it has been established that integral dose with
a beam of constant solid angle is largely inde-
pendent of body shape, and is prineipally de-
termined by irradiation time, A study was
made of the variation of integral dose with ra-

e P g = e} L, T S R
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diation energy, and has resulted in the simpli-
fication of calculatlon of integral dose in com-
plex rotational treatments.

Sketch of o contemploted special-purpose telether-
apy machine for low-energy radiation.

BRACHYTHERAPY PROGRAM

A conference on brachytherapy (close
source-to~tissue distance) was held at the
Medical Division on July 8, 1955, attended by
14 physicians from instifutions throughout the
country. One of the major items on the agenda
‘was a recommendation to the ORINS Board of
Directors that a brachytherapy program be
initiated by the Medical Division.

The principal subject of discussion was the
use of the International Nickel Company’s
“Incoray”” alloy (a mixture of nickel, chromi-
um, molybdenum, aluminum, and cobalt) in
brachytherapy devices, Incoray appears to
Produce extremely low contamination when
embedded in subcutaneous tissue, or placed in
feces, urine, and bleod; this property seems
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to make it far superior to other forms of ir-
radiated cobalt used in brachytherapy, which
must be encapsulated to reduce tissue contam-
inatlon. Much of the expense incurred in using
radiocobalt in brachytherapy devices arises
{rom this encapsulation provess; kence, Incoray
could be much more economical and versatile
than other cobalt-therapy devices.

The Brachytherapy Committee recom-
mended testing various types of Incoray brachy-
therapy devices to establisha uniform clinical
program of evaluation and continuation by the
division of a limfted program of manufacture
and clinical testing of various brachytherapy
devices. (The clinical testing would be carried
out in a selected group of universities and
teaching hospitals,)

At several other meetings of the Brachy-
therapy Committee during the year, z large
mumber of other brachytherapy devices were
discussed; some of these are being manufac-
tured with the cooperation of the Bowman Gray
School of Medicine, Massachusetts General
Hoapltal, and other institutions,

THYROID UPTAKE CALIBRATION

At the end of the year, the division has al-
most completed Phase One of the thyroid-up-
take-calibration program-—the circulation to
research institutions about the countiry of half-
body mannequing with simulated thyroid glands
containing mock-iodine, for calibration by local
scientiste and physicians, with the eventual
objective of atandardizing measurement tech-
nigues for more accurate results. {(Mock-lodine
is a mixture of radioactive barium and cesium
having radiation characteristics similar to
those of iodine-131, with the further advantage
of a usefu) life of more than ten years.}

Work is now in progress to prepare for
Phase Two of the program—a comparison of the
hundreds of readings and techniques reported
by the assisting scientists, Phase Two will be
initiated In September of 1956, utilizing the
facilities of a new clinical-training wing which
was completed this year,

A considerable portion of the preliminary
work to Phase Two has been conducted by
Hirotake Kakehi, nonemployee visiter from
Tokyo University. Other important contribu-
tions have been made by Fearghus O’Foghludha,
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nonemployee viaitor from Dublin, Ireland;
Kuang-Chu Wang, nonemployee visitor from
Formosa; and Douglas A, Ross, staff research
scientist.

The Thyroid Uptake Calibration Commitiee
met in Oak Ridge October 14, 1955, to discuss
the results received to date in Phase One of
the survey and to suggest improvements in
instrumentation and techniques for the survey.

A 20-channel pulse-height analyzer and
sciptillationprobe wereused to study degrada-
tton and absorption of iodine~131 radiation
emerging frorm the human thyrcid. The mea-
surements were used t{o design a phantom
which degrades and absorbs iodine-131 radia-
tion in a manner similar to that of the bhuman
neck; the use of this phantom is expected to
produce a great improvement in the accuracy

Marshall Brucer, chairman of the division, confers
with Hirotcke Kckehi, a Fulbright Fellow from
Japon who is spending a year at the ORINS Medical
Division ta investigate methods of measuring radio-
isotopes used in medical practice. A peint source
of mock-iodine(a mixture of barium-133 and cesium-
137) is vused to map out the ''visval field’' of a
counting system before it is used an o patient.
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and consistency of thyroid-uptake measure-
ments,

In connection with the thyrold-uptake sur-
vey, a density-measurement calibration sur-
vey has been carried out by the Medical Divi-
sion, working threugh a subcommittee of the
American Soclety for Testing Materials, A
large number of institutions where density
measurements are carried out have been sur~
veyed, and it ig expected that the program will
be completed in the near future.

THYROID-COLLECTION PROGRAM

The program of collecting human and live-
stock thyroids has been continued throughout
the year, These glands have been analyzed for

.. radioactivity to determine the contamination

of the biologieal cycle caused by nuclear wea-
pone tests carried out by various countries,
Detectable amounts of activity have been found
and correlated with the various test series.
The amounts of radiation detected have proved
to be so small as to constitute no hazard. In
general, the values for humans are many times
lower than those for grazing animals, The
study ig to be continued in order to provide a
background of information on the radicactivity
level ag time goes on,

BIOMEDICAL RESEARCH

The metabolism of strontium-85 has been
studied in several patlents, and has provided

interesting Information in regard to the metab~

olism of caleium and strontium under condi-
tions of bone disorders, The information is
also of interest in connection with the possible
hazards of other isotopes of strontium from
fallout. Corollary information has heen ob-
tained on the effect of the particular disease
condition and the nutrition of the patients.

Preliminary studies have demonstrated the
feasibility of using silver phosphate-glass do-
simeters for the measurement of doses deliv-
ered to the lining of the digestive tract from
insoluble radioactive material that has been
Ingested.

A program of study on radiation-protection
measures has been conducted for the past year
by a group headed by Jean D, Mewissen, nof~
employee visitor from the University of Liege,




Belgium. One portion of the program, conducted
at the Medical Division, is concerned with the
protective action of betamercaptoethylamine
on gamma-irradiated mice, and the fate of these
mice after they have passed the early-death
period experienced by unprotected, irradiated
mice. The study is largely concerned with the
incidence of leukemia in the surviving mice,
as g result of observations made on survivors
of the Hiroshima and Nagasaki nuclear explo-
slons. Results to date indicate that mice that
survive irradiation because of treatment with
protective agents have a greater tendency to
develop lymphoma in the postirradiation pe-
ried.

One theory for the increase in lymphoma
incidence is the possibility that the protective
substance might itself be a cocarcinogenic
agent; study has shown that this is not the case.
Further studies showed that the increased in-
cidence of tumor cannot be accounted for by
the increased survival in the protected group.

In ancther experiment, aninvestigation was
made on the protective action of certain sub-
stances with internally administered radioiso—
topes. A moderate degree of protection was
afforded by cystamine {disulfide of betamer-
captoethylamine) in some experiments with
phosphorus-32,

Part of Dr, Mewissen’s work for the Medi-
cal Divisionwas carriedout in cooperation with
the University of Tennessee-Atomic Energy
Commission Agricultural Research Program,
where the effect of large amounts of external
radiation on large animals and the extrapola~
tion of these effects on man was studies. As a
result, 2 new mathematical formula has heen
developed to relate mortality tothe dosages of
chronic gamma irradiation applicable to large
‘ramimals,

LABORATORY RESEARCH

Activities of Yisiting Personnel

Renaat Loos, nonemployee visitor from the
University of Ghent, Belgium, has been con-
ducting electrophoretic tracer studies of rare
earths with components of serum and plasma
In laboratory animals. The program is a sur-
vey involving the use of four rare earths in
different preparations and increasing doselev-
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ela, to study the components with which the
rare earths react in the animal, Results indi~
cate prominent complexing by plasma consti-
tuents; the patterns for the different rare earths
have several similar characteristics. Thebio-
logical half-times of the different complexes
have been studied. A detailed final report on
this experimental work Is nearing completion.

George T. Johnson, research participant
from the University of Arkansas, has bheen
spending the summer continuing a study begun
in the summer of 1955 on a growth problem
with Spicaria Viclacea, an organism which can
chtain its organic nutritional needs from a
pure fat. Dr. Johnson has been using carbon-
14-labeled fatty acids to study the fat metabo-
lism of this organism; results have shown that
all the fatty-chalned acids with up to seven
carbon atoms support growth, as do the higher
fatty aclds with 14 to 18 carbon atoms, This
study represents both a basic study of growth
and a fundamental study of Spicaria Violacea.

Michael K. Berkut, research participant
from the University of North Carolina, is en-
gaged in a study of the role of potassium in
the process of mineralization, He has used
radioisotopes of potassium and of rubidium in
both single and in double isotope experiments.
The localization of potassium in cartilage and
hard bone as a function of time and age of the
animal was compared with that of rubidium.
Also, he has compared the renal-excretory
rates of rubidium-86 and potassium-42 to eval-
uate similarity in behavior, as a possible de-
velopment of clinical diagnostic tests for po-
tassium, using the rubidium isotope.

Activities of Technical Staff

The regular staff has continued basic studles
of rare earths in laboratory animals., These
gtudies include effects on the liver tissue as
reflected by oxygen consumption. Prominent
injury has been observed metabolically and
histologically, following intravenous admini-
stration of mixed rare earths to rats.

The role of mixed heterogeneous carriers
has been studied in mice and found to have a
similar effect on distribution of that of various
individual carriers described in previous re-
ports,

In larger animals, the disappearance of dif-



ferent rare earths from circulating bleod has
been studied by tracer techniques. In general,
an increase In the dose tends io increase the
biological half-time of the circulating fraction
of the dose.

In coliaboration with the Departments of
Pathology and Surgery, Unlversity of Louis-
ville, three preparations of lutecium have been

Several Medical Divisten programs are carried out
in laborotories located at the University of Tennes-
see-Atomic Energy Commission Agricultural Re-
Abeve, Granvil C.
Kyker, chief of laboratory research {left}), removes

search Program in Oak Ridge.

an experimenial rat from its cage while research
associnte Ed Cress operstes a Warburg respirom-

eter. The rat is one of meny undergeing metabism

studies of liver slices following experimentation
with rare-earth elements,

compared by the intramammary route in dogs.
Favorable localization of radiolutecium in the
lymph nodes of the area is ohserved. Less
damage to the primary site is noticed than with
radiogold.

CLINICAL STUDIES

Continued studies with yttrium-80 and lu-
tecium-177, particularly for intracavitary ad-
milnistration, indicate that these isotopes re-
main very well localized in the regien of body
cavities when given with added stable yttrium
as carrier. Evaluation of therapeutic results
has been difficult, and it is felt that, as yet, no

54

10261119

- of great practical value in certain cases, such

adequate comparison can be made between _t];;
newer isotopes and gold-198. In a very few
patients, interstitial Injectlons of ytirium-5¢
and lutecium-177 have been given; there ig
some indication that they may show a greater
tendency to travel in lymphatics than do radio-
actlve chromic phosphate (phosphorus-32} and
colloidal radiogold, but this has not been clearly
egtablished in the human studies. Intravenous
injection of yttrlum-90 and lutecium-177 has
indicated that they do not have as rapid clear-
ance from the bloocd as colleidal gold-198,
Studies have heen disceontinued with radio-
active iodine-131 In multiple myeloma and a
final evaluation of the results is in progress;
there appears to be no evidence that lodine-~131
localizes significantly inmyeloma lesions, nor
that it offers a desirable form of therapy. Other
radicactive-iodine studies have continued: Two
unusual patients showing a clear cell transfor-
mation of well-differentiated thyrold carcinoma
following removal of normal thyroid tissue
have been studied In detall, and a report has
been submitted to American Journal of Clinical
Patholopy.
The division has continued to study and
evaluate a considerable number of patients
with carcinoma of the thyroid. The scintiscan—
ner with recent improvements of pulse-helight
selection and focusing collimators has been
used extensively {n studying such problems.
Even with the distinct improvements of these
recent innovations, the scintiscanner seems to
give less detailed Information than has often
been reported; nevertheless, the instrument is

as evaluating the success of surgery in remov-
ing. total thyroid gland, i
Studies on the thyroid clearance of iodine- i

131 have been continued and a special method
has been worked out for making allowance for
the radioiodine in the nonthyroid structures of
the neck.

. Studies on radioactive phosphorus, in prog-
ress since the beginning of the Medical Divi~
sion’s clinical program, have produced an ex-
tenzive amount of data on the distribution of
radicphosphorus in various types of neoplasms,
Evaluation of these data emphasizes the very
general distribution of phosphorus-32. The \
high concentration In epiphysis of growing
children was not fully appreciated in earlier

[ T



studies. Phosphorus tends to concentrate in
growing-bone areas, and radicassays of large
bone areas, containing both growing and non-
growing bone, give average flgures consider-
ably lower than those obtained by localized
radicassays of growing-bone areas. Except
for these growing-bone areas, theliver is con-
sigtently the ergan having the highest concen-
tration of radioactive phosphorus. In general,
these studies with radioactive phosphorus do
not offer encouragement for the use of this
isotope, except in those diseases that respond
to total-body irradiation; however, there is
some current interest in theuse of radiocactive

phosphorus in certain types of bone metastases,
and the data available here should be of value
in interpreting this type of therapeutic use.

The clinical staff of the Medical Division
has continued to he interested In a wide variety
of hematologie disorders, and an increasing
number of patients have been seen on referral
from other physicians in this area. Inaddition
to the use of radiocactive phosphorus and intra-
venous colloidal gold-198, the division has uti~
lized various chemotherapeutic agents, There
has been a continued interest in the use of
hematologic changes and bone-marrow changes
in the evaluation of radiation.

The instrument room
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in the new training wing of the Medical Division.




APPENDIX 1l

Medical Division

TELETHERAPY EYALUATION PROGRAM . Nathan B, Cedars of Lebanon Hospital
: Friedman Log Angeles, California
Institution Representative on TEP U. S. Grant Kuhn, OTUS Air Force Veterinary Corps
; Oak Ridge, Tennessee
Baylor University Vingent Collins Marvin Kuschner Bellevue Hospital Center
Creighton University James F, Kelly, Jr. New York, New York
Duke University Robert J. Reeves Roy D. Maxwell  Armed Forces Special Weapons
Emory Univeraity H. Stephen Weens Project
Louisiana State UnlversityWa]te_r .]' Burdette o Washingtor, D, C.
Medlcal College of Vir- ) Kenneth P. Veterans Administration Hospital
ginia Frederick B. Mandeville MecConnell Louisville, Kentucky
New York University Max Nold US Air Force Veterinary Corps
{Bellevue Medical Oak Ridge, Tennessee
Center) Sidney Rubenfeld D. G. Freiman Beth Tsrael Hospital
State University of New . ) Boston, Massachusetta
York (Syracuse) Paul Riemenschnetder Vinton D. Sneeden Emaruel Hospital

University of Alabama William H, Riser, Jr,
University of Arkangas  Howard J. Barnhard N. J. Chetta New Orleans, Loulsiana
Un%versity of Kansas Galen M. Tice J. H. Childers University of Texas Medical
University of Loujsville Ji-toong Ling Branch
University of Missigsippi Robert D. Sloan
University of Nebraska  Howard B. Hunt
University of Southern

Calffornia Henry L. Jaffe
University of Tennessee David 8. Carroll
Univergity of Texas

Portland, Oregon

Galveston, Texas
Bernard F. Trum US Army Veterinary Corps
Oak Ridge, Tennessee

(Medical SBranch, CONSULTANTS TO THE MEDICAL DIVISION
Galveston) Robert N. Cooley
University of Texas ALABAMA
{M.D. Andersen Medical College of Alabama
Hospital) Gilbert H. Fletcher Champ Lyons
University of Virginia George Cooper Willlam H. Riser
Vanderhilt Univeraity
Wake Forest College I. Meschan ARKANSAS
Wayne University James E. Lofstrom University of Arkansas Medical Center
. Howard J, Barnhard
PARTICIPANTS IN LOW-LEVEL COUNTING CALIF OREIQ‘;: ¢ Lebanon Hosoftal
edars of Lebanon Housp
THYROID COL..LECTION PROGRAK Stanley H. Clark
E. A. Ballinger  Armed Forces Special Weapons City of Hope Medical Center
Project Melville L. Jacabs
Washington, D, C. Eden Hosgpital
Walter Carll US Army Veterinary Corps Ralph M. Knizeley
Oazk Ridge, Tennessee Los Angeles Veterans Administration Center
T. H. Cochran University of Utah College of Franz X. Bauer
Medicine Raymond L. Libby
Szlt Lake City, Utah University of Callfornla at Los Angeles
James R. University of Minnesota Medical Benedict Cassen
Dawson, Jr, Schaol University of Southern California School of Medicine
Minneapolis, Minnesota Henry L. Jaffe
9¢
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COLORADO
Uaiversity of Coloradoe
Jerry K. Alkawa

FLORIDA
Florida State Board of Health
Lorenzo L, Parks
Halifax District Hoapital

Herbert D, Kerman

Private Phyaiciang
Louis M. Orr
Samnel W, Root

University of Florida
George T. Harrell
Francis C. Ray

GEORGIA
Emory Univeraity School of Medicine
Harry D. Bruner
Frank E. Morgan, Jr,
Bryan Redd
John H. Tolan
H, Stephen Weens }
Univeralty of Georgla School of Medicine

Staphen W. Brown
Hoke Wammnock

Medical College of Ceorgla
Claude-Starr Wright

ILLINOIS
Cook County Hospital
Irvin F. Hummon

KANSAS
University of Kansas
Frank E. Heoecker
University of Kansas School of Medicine
Galen M. Tice

KENTUCKY
University of Loulsville School of Medicine
Harold F. Berg
J. Hay Bryant
William M. Christopherson
Hampden C. Lawson
Ji-toong Ling
Kenneth P, MeConnell
Veterans Administration Hospital
David Shapire

LOUISIANA
Ochsner Clinic
William R. Arrowsmith
Paul J. Murison
Tulane University
John U. Hidalgo
Robert T, Nieset

MARYLAND
Natlonal Institutes of Health
George Z. Williams
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MASSACHUSETTS
Harvard University Medical School
A. Stone Freedberg
Massachusetts General Hospital
Paul M. St. Aubin

MICHIGAN
University of Michkigan School of Medteine

Jere Bauer

Wayne County General Hospital
W. W. Clas

. Lyndon E. Lee

Wayne University College of Medicine

8. L. Balofsky
James E. Lofstrom

MISSISSIPPI ' :
University of Misslssipp]l Medical Center

Arthur C. Guyton
Robert D. Sloan

MISSOURI
Private Physician

Wendell G, Scott
University of Miasour! School of Medicine
Walter J. Burdette

NEBRASKA
Creighton University School of Medicine
James T. Kelly, Jr.
University of Nebraska
Howard B, Hunt
Arthur Tuma

NEW YORK
Franecls Delafleld Hoapital
Carl B. Braestrup
5. Allan Lough
Hospital for Joint Diseases
Milten Friedman
Naval Medical Research Institute
H, C. Dudley
New York University — Bellevue Center
Sidney Rubenfeld
Private Physician
Norman Sirmon
State University of New York
(. Ferlazzo
Syracuse Memorial Hoapital
Alfred 5. Berne
Paul A, Riemenschneider

NORTH CAROLINA
Bowman Gray School of Medicine
Camilic Artom
Isadore Meschan
Thomas H. Oddie
Ernest H, Yount
Duke Univeraity School of Medicine
William G. Anlyan
Wilburt C, Davison
Philip Handler
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Jerome 8, Harrls

Harold W, Lewis

Robert J. Reeves

C. R. Stephens

Malcolm P. Tyor
University of North Carolina

M. K. Berkut

John H. Ferguson

Cornelius T, Kaylor

Charles D. Van Cleave

NORTH DAKOTA

University of North Dakota School of Medicine
Willlam E. Cornatzer

OREGON :
University of Oregon Medical School
Carl Hopkins

PENNSYLVANIA
Temple University School of Medicine
R. C. Bzaldridge

SOUTH CAROLINA
Medfcal Collega of the State of South Carolina
John C. Hawk
William M. MeCord

TENNESSEE
Caraon Newman College
Carl T, Bahner
Oak Ridge — AEC
Paul C, Aebersold
Oak Ridge Hospital
Robert P, Ball
Robert R. Bigelow
Dana W. Nance
W. W. Pugh, Jr.
C. J. Speas
Paul E. Spray
Untzersity of Tennessee College of Medicine
David 8. Carroll
Alfred P. Kraus
Carl E, Nurnberger
Jesse D. Perkinson, Jr.
Jobhn L. Wood
Robert A. Woodbury
Vanderbilt University
Herbert Francis
Granville Hudson
C. C. McClure
Veterans Administration Hospital
George R. Meneely

TEXAS
M. D, Anderson Hospital

R, Lee Clark, Jr.
Gllbert H, Fletcher
Robert J. Shalek
Baylor Univeraity
Vincent Collina
Elliott B, Hay
Harold Tivey
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Brooke Army Medical Center
J, A, Isherwood
Jefferson Daevis Hoepitel

R. Kemneth Loeffler
University of Texas Medical Branch
Ludwik Anigstein
Robert N. Cooley

Wendell D, Glngrich
Willlam C. Levin
Wiktor W, Nowinski
Martin Schneider
Vernie A, Stembridge
Howard G. Swann

VIRGINIA
Medical College of Virginia
Frederick B, Mandeville
University of Virginia
George Cooper
Kenneth R. Crispell
George R. Minor

WISCONSIN
Univereity of Wisconsin
Edgar 8. Gordon

PUERTO RICO
University of Puerto Rico
Conrado Asenjo

{SOTOPES USED BY THE MEDICAL DIVISION

Isotope me
Cadmium-~109 a0
Calejum=-43 135
Cesium~132 - Barlum-~137 400
Cerium=-144 108
Cobalt-60 *
Europlum-152,154 .
Gold-198 2,039.25
Holminm-166 489,42
Iodne-131-P 2,420
Lron-59 .25
L-Thyroxduoe (I-131) 6.58
Latecium-177 approximately 2,925
Mercury-203 ' 2
Neodymium-147 5.295
Potasgium-~43 58.5
Rachromate (Cr-51) 10
RISA (1-131) 17
Rose Bengal (I-131) 48
Rubidium-86 135
Silver-110 1
Sodium-24 S
Sodium Todlde (I-131) 45
Sodium Phosphate (P32} 240
Strontium-85 2.5
Strontium-89 15

* Amount undecermined
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Tracervial (I-131) 2
Yttrium-50 855.93
Yetrium-931 50

PUBLICATIONS FROM THE REDICAL DIVISION
(FISCAL YEAR 1956)

Andrews, Gould A.

THE INTRAPLEURAL USE OF RADIOACTIVE
COLLOIDAL MATERIALS, In: Therapeutic
Useof Artificlal Radiolsotopes, Edited by Paul
F. Hahn, John Wiley & Sons, Inc. 1956, Chap-
ter 14, pp. 295-315,

Andrews, Gould A., Kniseley, Ralph M.,* Fal-
mer, Eima L., and Kretchmar, Arthur L,

THERAPEUTIC USEFULNESS OF RADIOAC-
TIVE COLLOIDS: COMPARATIVE VALUE OF
GOLD-188, CHROMIC PHOSPHATE (P-32),
YTTRIUM-90, AND LUTECIUM-177. Interna-
tional Conference on the Peaceful Uses of Atom-

" ic Energy. A/CONF, 8/P/184, USA, June 23,

1955.

Andrews, Gould A., Kniseley, Ralph M.,* Pal-
mer, Etna L., and Kretchmar, Arthur L.

THERAPEUTIC USEFULNESS OF RADIOAC-
TIVE COLLOIDS: COMPARATIVE VALUE
OF GOLD-188, CHROMIC PHOSPHATE (P-
32}, YTTRIUM-90, AND LUTECIUM-177. In:
Peaceful Uses of AtomicEnergy: Proceedings
of the International Conference in Geneva, Au-
gust, 1955. Volume 10, Radioactive Isotopes
and Nuclear Radiatlons in Medicine. United
Nations. New York, 1956. pp. 122-137.

Bahner, Carl Tabh

EFFECT OF COMPOQUNDS RELATED TO 4-{p-
DIMETHYLAMINOSTYRYL) QUINOLINE ME~
THIODIDE ON LYMPHOMA 8. Czncer Re-
search 15, 588-592, October 1955,

Bzhner, Carl Tabh

COLORIMETRIC STUDY OF ABSORPTION
AND EXCRETION OF 4-{p-DIME THY LAMINO—
STYRYL) QUINOLINE METHIODIDE AND RE-
LATED COMPOUNDS. Proe, Soc. Exper. Biol.
& Med. 30, 133-135, 1955.

Brucer, Marshall

SPECIAL REPORT OF THE MEDICAL DIVI-
SION ON TELE THERAPY DESIGN PROBLEMS

I Cs-187. TIS-5086 {2nd Rev,) May 15, 1855,

*Pregent address:
Ralph M. Kniseley
Eden Hospital
Caswro Valley, Califarnia

Avallable from the Office of Technical Ser-
vices, Department of Commerce, Washington
25, D, C. Price: 40 cents,

Brucer, Marshall

TELETHERAPY DESIGN PROBLEMS V. ISO-
DOSE CHARTS FOR THE CO-60 HECTOCURIE
TELETHERAPY MACHINE, ORINS-10, March
15,1955, Available from the Office of Techni-
cal Services, Department of Commerce, Wagh-
ington 25, D, C. Price: 75 cents,

Brucer, Marshall

AN AUTOMATIC CONTROLLED PATTERN
CESIUM TELETHERAPY MACHINE. Am, J.
Roentgenol. 75, 48-55, 1956.

Brucer, Marshall
TELETHERAPY DEVICES WITH RADIOAC-

. TIVE ISOTOPES, In: Peaceful Uses of Atomic

Energy: Proceedings of the International Con-
ference in Geneva, August, 1955. Volume 10,
Radioactive Isotopes and Nuclear Radiations
in Medicine. United Nations. New York, 1956.
pp. EB8-T4.

Brucer, Marshall

TELETHERAPY DEVICES WITH RADIOAC-
TIVE ISOTOPES. International Conference on
the Peaceful Uses of Atomic Energy. A/CONF.
B/P/179, USA, June 23, 1955.

Brucer, Marshall

TELETHERAPY DEVICES WITH RADIOAC-
TIVE ISOTOPES, TIS-8007. Technical Infor-
mation SBervice, Washington, D. C. March,
1956. 10 pp.

Brucer, Marshall, et, al.

TELETHERAPY DESIGN PROBLEMS III, with
supplement: PROCEEDINGS OF THE THIRD
INDUSTRIAL CONFERENCE ON TELETHER-
APY. ORO-127 and ORO-127 (Suppl.) 1954,
For sale by the Superintendent of Documents,
United States Government Printing Office,
Washington 25, D. C, Price: 50 cents and 35
cents. Second printing.

Brucer, Marshall, Eldridge, James 5., and
Trombka, Jack

THYROID RADIOIODINE UPTAKE CALIBRA-
TIOM. International Conference on the Peace-
ful Uses of Atomic Energy. A/CONF. 8/B/
186, USA, June 23, 1955.
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Brucer, Marshall, Eldridge, James 8., and
Trombka, Jack

THYROID RADIQOIODINE UPTAKE CALIBRA-
TION. In: Peaceful Uses of Atomic Energy:
Proceedings of the International Conference in
Geneva, August, 1955. Volume 10. Radloactive
Isotopes and Nuclear Radlations In Medicine.
United Nations. New York, 1956. pp. 353-364.

Brucer, Marshall, Kerman, Herbert D.,* and
Ric¢hardson, Jasper E.

TELETHERAPY DESIGN PROBLEMS II. CO-
BALT-60 TELETHERAPY UNIT. ORO-108.
For sale by the Superintendent of Docurnents,
TUnited States Government Printing Office,
Washlagton 25, D. C. Price: 35 cents. Second
printing.

Comar, C. L.

RADIOISOTOPES IN ANIMAXL PHYSIOCLOGY
AND NUTRITION - MINERAL METABOLISM.
International Conference on the Peaceful Uses
of Atomic Energy. A/CONF, 8/P/90, USA, July
1, 1955,

Comar, C. L.

HADIOISOTOPES IN ANIMAL PHYSIOLOGY
AND NUTRITION - MINERAL METABOLISM.
In: Peaceful Uses of Atomic Energy: Proceed-
ings of the International Conference in Geneva,
August, 1955, Volume 12, Radicactlve Isotopes
and Ionizing Radiations in Agriculture, Physi-
ology, and Biochemistry. United Nations. New
York, 1956. pp. 245-251.

Harris, Norman O., and Hayes, R. L.

A TRACER STUDY OF THE EFFECT OF
ACUTE AND CERONIC EXPOSURE TO SODIUM
FLUORIDE ON THE THYROID IODINE ME-
TABOLISM OF RATS. J. Dent. Research 34,
470-477, August 19855,

Hayes, R. L., Brucer, Marshall, and Arakawa,
Edward .

SOME INTEGRAL DCSE RELATIONSHIPS IN
CO-60 TELETHERAPY. Abatract 64. Radia-

tion Research 3, October 1955.

Kyker, G. C., Rafter, J., Cress, E. A., and
Stevens, N.

RADIOYTTRIUM WITH COMPLEX HETERO-
GENEGUS CARRIER, Ahstr, 961. Federation
Proc. 15, 1856.

*Present address:
Hembere D, Keman
Halifax Districe Hospital
Daytona Beach, Florida
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Totter, J. R. and Comar, C, L.

FUNCTION OF MOLYBDENUM IN XANTHINE
OXIDASE. In: A Svroposium on Inorganiec Ni-
trogen Metabolism, Edited by William D, Mc~
Elroy and Bentley Glos3s, The Johns Hopkins
Press, Baitimore, 1836,

RADIOBOTOPES IN MEDICINE. ORO-125.

Edited by Gould A, Andrews, Marshall Brucer,
and E. B, Anderson, United States Governinent
Printing Office, Washington, D. C., 1955, 817
Pp.

The [ollowing chapters are those contribu-
ted to this book by members of the staff of the
Medical Division:

Chapter 3. SOME ASPECTS OF THE PA-
THCLOGY OF RADIATION. Ralph M. Knise-
ley.* pp. 35-44. A .

Chapter 5, BIQCHEMICAL CONSIDERA-
TIONS OF DISTRIBUTION. G. C. Kyker. pp.
50-62.

Chapter 6. SOME ASPECTS OF RADIQAS-
SAY AND INTERPRETATION., C. L. Comar,
pp. 63-T2.

Chapter 10. GAMMA RAY ABSORPTION
ANDRADIATION DOSIMETRY. Marshall Bru-~
cer. pp. 103-153,

Chapter 27. PATHOLOGIC CHANGES PRO-
DUCED IN THE THYROQID BY T-131, Ralph M.
Kniseley* and Gould A. Andrews. pp. 400-411.

Chapter 38. INTRACAVITARY USE OF RA-
DICISOTOPES. Gould A. Andrews, pp. 552-
56 3.

The following discussion perlods were open-~
ed by members of the staff of the Medical TH~
vision:

Discusalon of Chapters Tand 3. R. L. Hayes.
pp. 85-88.

" Discussion of Chapter 13.
Root.** pp. 197-198.

Discussion of Chapters 16 and 17. Mar-
shall Brucer., pp. 238-238.

Discussion of Chaptera 32 and 33,
colm P. Tyor.*** pp, 478-480.

Discussion of Chapter 35. Gould A. An-
drews. pp. 511-512,

Samuel W,

Mal-

*Present address:
Ralph M. Kniscley
Eden Haspiral
Casuo Valley, California

**Present address:
Samuel W. Root
411 W, Duwval
Jacksoaville, Florida

exsPresent address:
Malcolm P. Tyor
Veterans Administrazion Hospital
Durham, MHorch Carclina
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Discussionof Chapters 37, 38, and 39, Mar-
ghall Brucer, pp. 581-583.

Discussion of Chapters 40 and 41, Ralph
M. Kniseley.* pp, 617-619.

The following chapters were prepared by
the clinical staff of the Medical Division:

Chapter 29. CLINIC ON THYROID DIS-
EASE. pp. 414-428,

Chapter 36. CLINIC ON BLCOD DISEASES,
pp. 517-532,

Chapter 42, CLINIC ON THERAPY WITH
RADICACTIVE COLLOIDS. pp. 622-634.

ORINS HOSPITAL PATIENT-DAYS

July 434
Auvgust 421
September 309
Octoher 358
November . T 339
December 273
January 408
February 403
March 439
April 304
May 559
June _835

Total patient-days 4733

RESEARCH PARTICIPANTS

Roy V. Talmage Rice Institute

Frederick W. Lengemann TUniversity of Tennessee

Michael K. Berkut University of Neorth Caro-
lina

University of Arkansas

University of the South

George T. Johnson
David B, Camp

RESIDENT PHYSICIANS

Franclsco Comas Penrose Cancer Hospital

Colorado Springs, Colorade

Massachusetts General Hos-
pital

Boston, Massachusetts

Duke University Hospltal

Durham, North Carolina

Tulane University

New Orleans, Louisiana

Bernard T. Hickman Ochgner Foundation Hospital

New Orleans, Louisiana

Wayne County General Hos-
pleal

Eloise, Michigan

Fleming McConnell

Rodrigo Bernal

Zeth Gabrielsen

Harry M. Walsh

*Present addeess:
Ralph M. Kniseley
Eden Hospital
Caseo Yalley, California

Ivan E. Rhodes Boston City Hospital

Boaton, Massachusetts

St. Mary's Hospltal

Knoxville, Tennessee

Massachusetts General Hos-
pital

Boston, Massachusetts

Jan Wybranowaki

Majlc Potsald

NONEMPLOYEE YISITORS

Hirotake Kakehi Faculty of Medicine

Tokyo University

Tokyo, Japan

University of Ghent

Ghent, Belgium

University of Calra

Cairo, Egypt

Kamal Abd Mahmoud University of Cairo

Caire, Egypt

-University of Liege

Liege, Belgium

Fearghus O'Foghludha St. Luke’s Hospital

Dublin, Ireland

St. Luke's International Hos-
pital

Tolgya, Japan

Thomas E. Shocldey Meharry Medlcal Coliege

Mashville, Tennessee

Taiwan Unlversity

Taipel, Talwan, Formosa

Renaat Locs

Maroocon Magid

Jean D. Mewissen

Chiyeko Okawa

Kuang-Chu Wang

RESIDENT IN EXPERIMENTAL MEIDICINE
Robert B, Sudrann Private Practice
Seattle, Washington

POSTRESIDENT STAFF MEMBERS

Carlyne Newman City Hospital

Cleveland, Ohio

Penrose Cancer Hospital
Colorade Springs, Colorado

Franciseo Comas

MILITARY PERSONNEL

John C. Schooley
Herbert Lennox

US Army
US Navy

MEDICAL EVALUATION COMMITTEE

Carl V. Moore,
chairman
Joseph C. Bell

School of Medicine
Washington University
School of Medicine
University of Louisville
Horace Davenport College of Medicine
University of Utzh
Frank W, Putnam College of Medicine
University of Florida
Carl F, Tessmer Armed Forces Institute of
Pathology
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the activities of the Medical Division had

such a cosmopclitan air as duringthe past
fiscal year, Theroster of thedivisionior 1956-
57 reads like a cross section of a United Nations
directory: Bellenghi and Manaresi, Haly;
Faust, Berger, Huppe, and Winkler, Germany;
Comas, Spain; Fujita, Kakehi, and Kanno, Japan;
Loos and Mewissen, Belgium; Sivaramakrish-
nan, Indiz; Papadopoulon and Samaras, Greece;
Ullberg, Sweden; O’Foghludha, Ireland; Wang,
Formosa; Oddie, Australia; Stephens, 8t, Aubin,
Skorey, Momose, and Vezina, Canada; Otero-
Ruiz, Colombia—all played activeroles in Med-
{cal Division activitles during the year just
passed,

pROBABLYnever before in its history have

Conversely, regular division staff members
were more involved than ever before in scien-

-~ tific meetings on an international scale, Divi-

sion chairman Marshall Brucer visited Japan,
Formosa, the Philippines, and Mexico; Cyril

. L. Comar, chief of biomedical research, at-
" tendeda meeting of a UNESCO consultant group
“"In Paris; Gould A, Andrews, chief of clinical

services, and visiting scientist John H. Rust,
U. 8, Army Veterinary Corps, were featured
8peakers at the Tenth Gak Ridge Regional Sym-

-Postum held in Puerto Rico; and Dr. Andrews
and Herbert D, Kerman, consultant to the divi-
=% 8lon, were speakers at the Inter-American

AYmposium on the Peaceful Applications of Nu-
Clear Energy, held at Brookhaven National Lab-~
ratory in May. '

- 8til] in the internaticnal mood was a semi-

;02T on supervoltage and gamma-ray therapy

eld at the Medical Division in July 1956, which
!‘1?3 attended by some 70 radiotherapists and

g ysicists {r om the United States, England,

land, Sweden, France, Belgium, New Zea-
d, Holland, China, and Japan. The meeting
=+ @ summary of the opinions of a large seg-
w0t of radiotherapists on the problems of
€rvoltage therapy, and the proceedings will
blished in the early part of 1958.

10261249

In addition, the division acted as host to a
group of medical participants at the Brook-
haven Inter-American Symposgium; a special
program was presented by the division when
the foreign scientists visited Oak Ridge.

In the course of the year, too, scores of
citizens from many foreign' countries visited
the Medical Division, Hiroshi Maki, a coordi-
nator for the Atomic Bomb Casualty Commis-
gsion in Japan, for example, took a two-week
indoctrination in radicactivity-measurement
technigues undex Hirotake Kakehi in January
and February. J.E.Roberts, of the Middlesex
Hospital, London, and editor of ‘““Physics in
Biology and Medicine,’* was the representative
of the English surveyees at the third thyroid-
uptzke seminar, held in March. And R. C.
Vickery, formerly of the University of Mel-
bourne, now head of the Department of Chem-
istry at Horizons, Inc., in Cleveland, and an
international authority on rare earths, pre-
sented the divisfon with a gram of luteclum
oxide after a discussion with Granvil C. Kyker,
chief of laboratory research, concerning the
division’s rare~earth program,

Junichi Fujita, visiting scientist from Tokyo, Jopon,
works with a double collimator system to make the
isoresponse curves necessary to design the heads
for the ORINS profile scanner,

o e e
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NATIONAL MEETINGS AND CONFERENCES

Members of the Medical Division staff con-

tinued totake anactivepartinrnational meetings
and conferences during the year. Dr. Kyker,
for instance, attended a meeting of the Atomic
Energy Commission Biomedical Directors in
Washington, D, C., September 27-29, and Dr,
Brucer attended another, April 29-30, In Oc-
tober, Dr. Brucer attended a meeting of the
Commlttee to Study the Use of Radicactive
Isotopes and Other Materials and to Report to
the Board of Trustees at the Next Clinical
Meeting of the American Medical Association,

In April, also, three members of the Medi~-
cal Division staff appeared on the program of
the meetings of the Federation of American

- Bocieties for Experimental Biology, held in

Chicago. Dr, Comar took partin an Aprilmeet-
ing of a special group called together at the
request of Charles L, Dunham, director of the
AEC Division of Biology and Medicine, Wash-
ington, D, C., to study the deposition and re-
tention of strontium-90 in the skeleton, (Dr,
Comar, incidentally, is senijor editor of a forth-
coming book published by the Academic press,
‘“Mineral Metabolism: An Advanced Treatise)?)

To round out the fiscal year, Drs. Brucer,
Ross, Kakehi, Andrews, Xyker, and Hayes con-
ducted a course in thyroid radiciodine-uptake
measurement at the meeting of the Society of
Nuclear Medicine, held in Oklahoma City June
20-22, A Medical Division exhibit on “midget
exhibits’’ was also shownat the meeting of the
Soclety, of which Dr. Brucer is president-elect
and Drs. Andrews and Kyker are on- its board
of directors. Dr. Kyker is also chairman for
the 1558 meeting of the society.

The foregoing arebut highlights; staff mem-
bers of the division tock part in many smaller
meetings, conferences, and consultations in all
parts of the country.

THYROID-UPTAKE CALIBRATION PROGRAM

During the year, the Medical Division com-
pleted the first and second phases of its thy-
roid-uptake calibration program, begunin 1953,
and was well onits way through the third phase,
The object of the program is to standardize
methods for measuring the uptake of radicac-
tive icdine by the thyrold gland, in order to

‘achieve accurate results regardiess of the

(026130
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A rotating chair used to motch multipositions]
roi d-uptoke studies.

various combinations of measuring equipment
used. The first stage involved sending half-;
body maniking with artificial thyroids contaln=
ing an iodine substitute to scientists throughout
the country and several European countries,
for measurement by various methods. In the
second stage, the many hundreds of resulis
obtained were compared and analyzed, and alter
months of study and work, a standard sysiem
of calibrationwas arrived at. The third phase,
that of imparting this system to the persons
most concerned with its use, was begun I
September 1956. In that month, the first of 2

serles of seminars was given at the Medical-

Division’s training wing. This initial semipar

was attended by 16 prominent experts in the

field, and the ensuing series was based on éx-

perience gleaned fromthefirst, It was decided

to present the seminars to about six groups:
two groups of physicians and physicists who
participated in the original survey, two groups
of other qualified physicians and physicists,
one group of representatives of American man”
ufacturers of thyroid-uptake equipment, and
one group of technicians employed by the per”
sons who participated In the seminar,

Six of these seminars were presented dur~
Ing the fiscal year, with an additional one SP&”
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cifically directed towards technicians planned
for August 1957, According te a report by the
Medical Division, the success of these semi-
nars and of the whole thyrold-uptake calibra-
tion program is attested to by the stimulated
interest in repetition of experiments concern-
ing the accuracy of thyroid-uptake measure~
ments. At the meeting of the Soclety of Nuclear
Medicine mentioned previously, a number of
papers werepresented on the accuracy of these
calibrations, and a number of papers have ap~
peared in the literature verifying or criticlzing
the Medical Division’s techniques. Many man-~
ufacturers are redesigning their equipment to
meet the objections pointed cut in the thyroid-
uptake-calibration survey. A further evidence
of the interest in this program is the fact that
three manikins will be sent to England, Japan,

nal thys

mt
i

A demonstration setup is used in the training semi-
nars to show the significance of eoch experiment
before the porticipants conduct the experiment
themselves,

SCANNING PROGRAMS

Cne of the most formidable difficulties en-
Countered inscanning a patient’s body for con-
centration of previously administered radioac-
tive material is the variation indepth at which
the material may lle. A detecting device, or
Scanner, is inherently more sensitiveto nearby
emitters; as a consequence, the picture pro-
vided by the scanner is a distorted one, unless
Some method is used to equalize, or at least
Toughly level off, its respense at all depths
Concerned, Suchcompensation metheds in turn
Produce new problems—for example, variable
3h_3rpness of focus—and it is by no means cer-
tain that the Medical Division’s current scan-
S ting detectors represent a judicious compro-
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of Anne Boleyn, the head manikin, used

Diagram
for special scenning studies,

- mise between the conflicting requirements,
_ Accordingly, a theoretical study is in progress

to ascertain whether increased crystal size
and gperture number may enhance a scanner’s
effectiveness enough to justifythe concomitant
increase in cost, weight, and bulk, Above 3
certainpoint, for instance, size alone will com-
promise the usefulness of a scanner’s detecting
head.

Another difficulty in scanning is that of
quantitating the scanning results. Much of the
desirability of scanning is based on subjective
interpretations of apattern of marks on a piece
of paper; the only way in which this subjective
interpretation can be tested is to prepare a
manikin for which the correct answer is known.
Two such manikins, named Anpe Boleyn and
Bonnie Boleyn, have been prepared and will be
taken for testing in the near future to various
laboratories active in the scanning program.
The Medical Divisionis also preparing a hand-~

After colibration with the Anne {or Bonnie) Boleyn
manikin, the scannerisused in studies with patients.
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A. Stone Freedberg, of Horvard Medical School and -
the Beth Isrcel Hospital in Boston, and Gerald Hine
from the Boston VA Hospital are among the many
experts who have reviewed the scanning studies at
the Medical Division.

book of scanning procedures for publication as
an ORINS document by the Technical Informa-
tion SBervices Extension of the Atomic Energy
Commission,

A great deal of work has been done by the
Medical Division on localized scanning prob-~
lems such as delineating the size, shape, and
position of the thyrold gland. Other areas of
the body, such as the liver and kidneys, have
been investigated, but the scanning require-
ments are not so clear-cut in these regions,
As a part of the larger field of external locali~
zation, the Medical Division is following a
technique announced by Profesgor Eric Pochin,
of London, England, several years ago. This
technique {s called ““profile scanning.”’

In this adaptation of the external scannlng
procedure, the counting device moves across
the total length of the patient and measures a
thinslit of activityin onecross-sectional area,
One of the advantages to be expected from the
Proille gcanner is an estimate of total-body
activity; however, this has a lower research
priority than sirip-scanning through the length
of the body.

Harry Kimble, senlor insirument maker
with the ORINS Technical Shops, is now work-
ing on this latter type of device, using a bat-
tery of six scanners that will traverse the pa-
tient’s length, The designis based on prelimi-
nary isoresponse curves prepared by Junichi
Fujita, of the Second National Hospital in To-
kyo, a visiting scientist working at the Medical

Divigion, | 0 2 b _l 3 2
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At the end of the year Douglas A, Rggs
chief of medical physics, and instrument engi'-
neer A, C, Morris, Jr., with the help of o

Oak Ridge National Laboratory team headed by A nu
P, R. Bell, J. E. Franeig, and C. C, Hm,_.j‘ peen ms
are building a device that will accompligh the . Hon to

profile scanning in a manner more specifically- E further

directed toward clinical problems. In puime € 1aboratc
nary investigations, for instance, a patient may | i be mant
inhale a radioactive gas (xemon, for example,’ N
or an lodine-carrylug substance), and a large %’
number of strategically placed sensing heads 33
record counts for different segments of the" .
pulmonary cavify. This method can also be. e
used by injecting radicactive material into the

patient and charting its distribution to the lung, - ~

The main problem here isto get 20 or more’
sensing heads spaced properly, each “*looking't :
at some section of the lung, not interfering with"
other recorders, and all operating efficiently,”
A fapt-reading device to follow individual ip-
halations and exhalations is alse a necessity,
Dr. Ross and Mr. Morris plan to start with &
one-channel analyzer and, when it is working
successfully, go on and add other channels
until the desired design is attained.

- loading
© the simp
: brachyth
. small
~ funnel

BRACHYTHERAPY PROGRAM

Approximately 700 cobalt-60 brachytherspy
beads made of Incoray alloy {International Nick-
el Company) have been distributed to some fif-
teen radiotherapists throughout the country.
The very small (1~millimeter-diameter) polnt-
source beads were irradiated in the Oak Ridge
reactor for one year to attain an activity of -
approximately 1 millicurie per bead, Mostd
these beads will be used by Carl Tessmer 1o
the Armed Forces Institute of Pathology 2

reduct:
slon’s
has be
Prepar

radioblological studies. However, they do hav? :‘]:.Ztﬁ'
an immediate practical use and will be sent 10 Ml
anumber of radiotherapists for clinjcal testisg ] from

A number of uterine applicators have be® of Che
manufactured, but the problems of loading Btudie:
sealing, and calibrating the devices haveé not in rel,
yet been solved. The applicators are belsd Summ:
made specifically for Norman Simon’s gro?  § analys

at Mount Sinat Hospital in New York City- Ay: §  omrep
Europium-~152 beads were made spectfic aJ-' S submi-
from a design of Paul St. Aubin at the Mas®

- 4- prepa:
chusetts General Hospital. The calibratio? o 3 On
time necessary for irradlation to rTeqult ; nal us




- gpecific activities has been determined, and
- these beads will be manufactured in quantities
necessary for therapeutic tests next year.
N A number of cobalt~60 Incoray needles have
peen manufactured and areready for distribu-
tlon to radiotherapists for clinical tests. No
further devices that are being ratched in other
laboratories or are commercially available will
" be manufactured on this program.,

After spending considerable time designing complex
loading mochinery, the Medical Division reverted to
the simplest method of loading stable europivm into
brachytherapy beads. The powder is dipped with a
_small meosuring cup and poured through a small
funnel into the bead. A smell screw holds the
powder in place and o drop of solder over the screw
_seals the source.

RARE EARTH PROGRAM

During the past year, there has been some
. reduction in experimental effort of the divi-
. 8lon’s rare-earth program and increased time
- has been devoted to evaluation of results and
Preparation of reports, One report isinpress,
another is submitted, and a number of others
are in progress.

Michae! K. Berkut, research participant

of Chemistry, has continued autoradiographic
thudles with potassium, rubidium, and calcium
n relation to caleification of the bone. The
=~ ummer of 1957 has been devoted largely to
.2nalysis, interpretation, and laboratory work
=M reports. At the year’s end, one report was
#Stbmitted for publication and others were in
Preparation,

- One of the major problem areas in the inter-
w U8e of isotopes includes the very complex
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from the University of North Carolina School’

changes in metabolism ithati accompany the
growth of cancer. It is becoming less Instruc-
tive to follow the course of internal isotopes
without simultaneously following the metabollc
changes that éccur, Arthur L. Kretchmar is
setting up in the clinical lahoratories a meta~-
bolicunit that will allow the same kind of con-
irolled siudies in the human patlent that are
now done in experimental animals.

One of the first of his studies has been to
investigate the effects of ACTH in protein me-
tabolism. One report in this field will be pub-
lished in the near future, and another is in the
manuscript-typing stage.

V. M. Sivaramakrishnan, Fulbright ex-
change student, has made a significant contri-
bution to studies of the effect of injury to the
liver caused by intravenous rare-earth injec-
tion. A reportonDr, Sivaramakrishnan’s work
was made to the Federation of American So-
cieties for Experimental Biclogy in April 1857,
Since that time, Dr, Sivaramakrishnan has been
continuing his work inthis field, withparticular
referenceto the use of varjous other metals as
possible protection against this injury.

In connection with this same investigation
of injury to the liver, the Medical Division has
been fortunate to enlist the services of Carl
Lee Anderson of the University of North Caro-
lina. Dr. Anderson, as colleborator, is carry-
ing out special analyses of some special frac-
tions of liver fats,from livers sent him by the
division.

Another important collaborative program is
that being carried out with the asgiatance of
W. M. Christopherson of the University of
Louisville Department of Pathology, This pro-
gram involves the Intramammary administra-
tion of luteclum in dogs, in different chemical
preparations, Tor study of its comparative ef-
fectiveness of selective lymphatic radiation.
In general, these have inciuded organic prepa-
rations (low-carrier and high-carrier), citrate
coraplexes, and serum-protein complexes. To
date, citrate appears superior to other aub-
gtances in its selective lymphatic localization.
In the cooperatlve program, the Medical Divi-
sion designs and produces the different chemi-
cal preparations, and Dr. Christopherson’s
group administers them and examines the tis-
sue sections, Interpretation of resulis to date
is nowin progress, but there 15 as yet no clini-
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cal confirmation or the opportunity to carry
out the same work in humans.

PATHOLOGY

A one-year program for pathology resi-
dents in the Medical Division has been estab-
lished, and approved by the American Medical
Assocliation. Residents, however, may be ac-
cepted for periods as short as four months,
The pathology residents will receive iraining
primarily in the clinical diagnostic uses of
isotopes. The {first resident under this pro-
gram, William D, Huffines of the University
of North Carclina School of Medicine, arrived
on April 28, 1957,

Staff members have conducted all the path-

ological studies 1n the division’s rare-earth
program, and have studied sections of intesti-
nal tracts in connection with the Armed Forces
Special Weapons contract, .
Techniques for quantitation of gross aufe-
radiograms have been worked on during this
period. The major difficulty encountered has
been the lack of linear correlationbetween film
response and the intensity of radiation, except
over relatively narrow limits. If these limits
areobserved, good quantitation canbe obtained.
Staff members C, Harold Steffee and Joe
Gray received additional. training during the
yvear at the Ortho Research Institute, Raritan,
New Jersey, in techniques for determining
minor bhlood types, There are over 50,000
possible blood-type combinations known. By
following many possible factors, the division

Triple spectrometer used in thyroid-uptake studies.

is attempting todetermine whether or not
marrow transplants given to patients who hs
received total-body irradiation will surviye

33

CLINICAL STUDIES

Studies relating to total-body irradiat]
and bone-marrow transplantation have beey
considerable interest during the year, apg
many important data have been derived {r
these studies. Techniques for separating humag®
marrow from healthy donors and reinjecting
it into patients have been worked out, and zp=
pear to be satisfactory, It is hoped that marw
row transplantation canbe used as a treatment
for radiation accidents, and might alsobe uged®
as a form of therapy for certain diseases wherg
the normal marrowhas been greatly depressed:
or destroyed by large doses of radiation or’
marrow-damaging drugs. Certain long-range
problems having to do with the survival of
transplanted marrow and possible therapeutic.
uses werebeing set up at the close of thefiseal -
year,

Continuing studies of the scintiscanner io
clinical work have helped todelineate its values
and limitations, Correlations with surgical
specimens and autoradiograms have been pos-
sible in a considerable number of patients,
especizlly those with thyroid diseases., The
training program has contirued to expand, and
has included a considerable number of nonciti-
zen scientists,

E
b

The division is continuing its studies on .11 lev
radioactive colloids, evaluating the use of gold- " knc
198, yttrium-90, and lutecium-177 in various cor
clinical situations, cor.

A considerable number of patients with
polycythemia vera have been treated for sev- BIC
eral years by the Medical Division. A few of
these patients are nowdeveloping mylofibrosis,
and the red-cell dynamics arebeing studied in ag
these patients, ma

Closely related to the foregoing is a study c?:
of the use of phosphorus-32 in various diseases. We
The division has a considerable volume of as~ on
say and autoradiographic data, which is being ph
assessed and evaluated and will be reported we
on in the near future. 23
THYRO!D-COLLECTION PROGRAM tlr.

; ¢

The division’s thyroid-collection progral
has_been continued during the year, and the




Col. John H. Rust studies the metabolism of carbon-
I in rats,

adings to date have been accepted for publi-
~eation in the July &, 1357, issue of “*Science.”
The main points, as summarized inthearticle,
are these: The MedicalDivision has assembled
data on a two-year base pericd, and has been
able to evaluate the effects of nuclear weapons
tests by various countries. Human and animal
glands from all over the country have been
analyzed by the division for radiciodine con-
tent, By making comparisons withthe observed
levels and with the amounts that have been
known to cause observable effects, it has been
concluded that the levels of radioactive iodine
constitute no hazard,

T T B

BIOMEDICAL RESEARCH

Work on the measurement of radiation dos-
age to the intestinal tract from radioactive
materials passing through the tract has been
continued under the Armed Forces Special
Weapons contract, Studies have been completed
o0 large numbers of dogs and goats, and the
Physical and biological techniques have been
.. Worked out to the point where they are entirely
8 Satisfactory for the purpose. Results are now
" @vailable as to the part of the gastrointestinal
‘act receiving the highest dosage and the actual
Osages received in terms of the amounts in-
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gested. The effects of important factors such
as conditions of constipation and diarrhea have
been evaluated. Parameters such as ameunts
of food ingested, rate of passage through the
gastrointestinal tract, the geometry of the gas-
trointestinal tract, and the changes in concen-
tration during passage have been investigated
to permit extrapolation to man,

RBecause of the general interest and impor-
tance of the subject, the Medical Division has
carried out an extensive experimental program
of study on the comparative metabolism of
calcium and strontium inboth animals and man,
On the basis of these studies, predictions of
the strontium level in the human population can
be made when the amounts falling upon the sur-
face of the earth are either known or can be
predicted. The investigation of the metabolism
of strontium has led to the consideration of
approaches whereby the amount of strontium
getting into the human population canbe modi-
fied. A series of conferences on the problem
were held between division staff members and
government officials carrying responsibility in
these matters.

In the course of the year, a series of studies
were made on the metabolism of 1-carbon frag-
ments, utilizing carbon-14 techniques. These
studies were completed early in 1957, Research

Senior scientist Robert Wasserman and F. W. Lenge-
mann, research participant from the University of
Tennessee, conducting biomedical resenrch in the
animal loboratories.




is.now in progress to determine the source of
carbon in urea. So far, it has been determined
that it does not derive from the plasma carbon-
dioxide pool; Probably, it comes from one of

I02b13b
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the carbons in glucose. The source
yet been identified, but work is continuing
itis hoped that more definite data will he avs

able in the near future.

hag’




- - APPENDIX 1l

Medical Division

CONSULTANTS TG THE MEDICAL DIVISION

ALABAMA
Medical Collags of Alubamo

Chamyp Lyons

William H, Riser
ARKANSAS

University of Arkansos Medical Center

Howard J. Barnhard

CALIFORKIA

Cedars of Lebanon Hospital
Stanley H. Clark
City of Hope Medical Center
Melvilie L. Jacobs
Eden Hospital
Ralph M. Kniseley
Los Angeles Yeterans Administration Center
Franz K. Bauer
University of Colifomin at Los Angeles
Benedict Cassen
UCLA Medical Centec
Raymond L, Libby
University of Southern Californic $chool of Medicine
Henry L. Jaffe
o COLORADO

University of Colerade
Jerry K. Ajkawa
DiSTRICT OF COLUMBIA
AEC, Woshington, D. C.
Paul C, Aebersold
FLORIDA
Florida $tate Boord of Haalth
Lorenzo L. Parks
Halifox District Haspital
Herbert D, Kerman
Private Physicians
Louis M, Orr
Samuel W, Root
University of Flaride
George T, Harrell
Francis C, Ray

|
g
:

GEORGIA
Emory University School of Medicine
Harry D. Bruner
Bryan Redd
H. Stephen Weens
University of Georgia School of Medicine

Stephen W, Brown

Medical Colfege of Geargia
Claude-Starr Wright
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ILLINOLS
Cook County Hospital
Irvin F, Hummon
KANSAS
University of Kansas
Frank E. Hoecker
University of Kansas School of Medicine
Galen M. Tice
KENTUCKY

University of Lovisville School of Medicine
Harold ¥. Berg
William M. Christopherson
Ji~foong Ling
LOUISIANA : Co
Ochsner Clinic
William R, Arrowsmith
Pauil J. Murison
Tulone University
John U, Hidalgo
Rohert T, Nieset
MARYLAND
MNational Institutes of Health
Georpge Z, Williams

MASSACHUSETTS
Harvord Univatsity Medical School
A. Stone Freedberg
Massachuretts General Hospital
Paul M, St. Aubin
MICHIGAN
University of Michigan School of Meditine
Jere Bauer
Halvor N. Christensen
Adam A, Christman
M, J. Coon
Wayne County Ganeral Hospital
Lyndon E. Lee
Wayne University Coliege of Medicine
James E. Lofstrom
MISSISSIPPI
University of Missizaippi Medical Center
Arthur C. Guyton
Robert D, Sloan
MISSOURS
' Private Physicion
Wendell G. Scott
University of Missouri School of Medicine
Walter J, Brudette

NEBRASKA
Creighton University School of Medicine

James F., Kelly, Jr.

.




University of Nabroska
Howard B, Hunt
Merle M, Musselman
Arthur Tuma

NEW YORK

AEC, New York Operations Office
4. Allan Lough
Francis Delafield Hospital
Carl B. Braestrup
Hospital for Joint Diseases
Milton Friedman
Hew York University « Bellevye Centar
Sidrey Rubenfeld
Privaete Physicion
Norman Simon
State University of New Yark
Paul A. Riemenschneider
Syracyse Memorial Hospital
Alfred 8, Berne
: G. Ferlazze
NORTH CAROLINA
Bowman Gray Schaol of Medicine
. Camillo Artom
Isadore Meschan
Duke University Schoo! of Medicine
William G. Anlyan
Wilburt C. Davison
William P. Deiss
Philip Handler
Jerome S, Harris
Harold W. Lewis
Robert J. Reeves
C. R. Stevens
Malcolm P, Tyor
University of North Corolina
John H. Ferguson
Charles D. Van Cleave
HORTH DAKOTA
University of North Dakota Scheal of Medicine
William E. Cornatzer
OREGON .
University of Oregon Medical School
Carl Hopkins
PENNSYLYANIA
Temple University School of Medicine
R. C. Baldridge
SOUTH CAROLINA
Medical College of the State of South Carolina
John C. Hawk

TENNESSEE

Carson Newman Cellege
Carl T. Bahner

Ogk Ridge Hospital
Robert P, Ball
Robert R, Bigelow
Dana W, Nance
W. W, Pugh, Jr.
C. J. Speas
Payl B, Spra_v
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.
Iy .
- 'U{ . A.Stone Freedberg Harvard University

University of Tennesses College of Medicine

¥eterons Administration Hospite!

TEXAS

University of Texas Medical Branch

YIRGINIA

WISCONSEIN

PUERTO RICD

THYROID UPTAKE CALIBRATION SEMINAR SERIES

EXPERIMENTAL SEMINAR
September 24.28, 1954

: David Becker
i

!
!

Edgar 5. Gordon

Otto Hanson

62

! Benedict Cassen

D f Theodore Fields

David 8. Carroll

Alfred P, Kraus

Carl E. Nurnberger
Jesse D, Perkinson, Jr.
John L. Wood

Rohert A, Woodbury
Yanderbilt University
Herbert Francis
Graoville Hudson

C. C. McClure

George R. Meneely

M. D. Anderson Hospital

Gilbert H, Fletcher

Robert J. Shalek
Baylor University

Vincent Colling

Harold Tivey

Brooke Army Medicol Center
d. A, Isherwood

Ludwlk Anigstein
Robert N. Cooley
Wendell D. Gingrich
William C, Levin
Wiktor W, Nowinski
Martin Schneider
Vernie A, Stembridge
Howard G, Swann

Medicol College of Yirginia
Frederick B, Mandeville
University of Yirginia
George Cooper
Kenneth R, Crispell
George R. Minor

University of Wizconsin

Edgar 8. Gordon

University of Puerto Rico
Conrado Asenjo

TU- ey

New York Hospital

New York City -
University of California .
West Los Angeles, California ¥ ;
VA Hospital B
Chicago, Dlinois B |

Boston, Massachusetts
University of Wisconsin
Madison, Wisconsin
Santa Fe Railway Hospital
Topeka, Kansas




A i

whn U. Hidalgo

Tulane University

New Orleans, Louisiana
Beston VA Hospital
Boston, Massachusetts
Frank E. Hoeckerl/U[uversxty of Kansas

,. Gerald Hine

awrence, Kansas
Jesse E, HoffmanV Veterans Administration
; Nashville, Tennessee
Halifax District Hospital
Daytona Beach, Florida
City of New York Hospitals
ew York City
Vanderbilt University
Nashville, Tennessee
Prudential Plaza
Chicago, llinois
Memorial Hospital
New York City
Miami Valley Hospital

-

:H D. Kerman
:S. Allan Lough
George R. Menee
-'_ Linden Seed
‘Bob Schulz

Robert E. Zipf

SEM Dayton, Ohio
INAR A .
January 1415, 1957 “T" -
G. W, Buckaloo VA Hospital
Kansas City, Misaouri
W. H. Cargill VA Hospital

Atlanta, Georgia

Maxwell Air Force Base
Alabama

DePaul Hospital

Norfolk, Virginia

West Side VA Hospital

Chicago, Illinois

Massachusetts General Hospital
BBston, Massachusetts

P. C. Johnson ‘VA\Hospital
. Oklahoma City, Oklahoma

! Norman D. Lee VA Medical Teaching Group

" 8. F. Crabiree
dohn Foster
. J. Henderson

Justin Huppe

Hospital
Memphis, Tennessee
B. H. McCraw VA Hospital
’ Durham, North Carolina
. W. B. Miller Central Isotope Laboratory

Emory University, Gecrgia
Watts Hospital
Durham, North Carolina
State University of Towa
fowa City, Iowa
Providence Hospital
Mobile, Alabama
W, H Sprunt, Il  Medical Schocl
University of North Carolina
Chapel Hill, North Carolina
W C. A, Sternbergh Charlotte Memorial Hospital
Charlotte, North Carolina
Sol Taplits Jewish Hospital
SEMINAR B Cincinnati, OChio

February 11- 12,1957 [/ -
Jen Hung Chao

8. Paul Perry
", R.E. Peterson

. o Louis Raider

Mercy Hosp1tal Institute of
Radiation Therapy
Chicago, Illinois
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E. Frank Dunton
. Josef Enzinger

| D. V. Foley

: D, C, Gastineau

¢ Jas eph Rivera

~ E. L. Saenger

" A, F. Spear, Jr,

. 8. G. F, Ullberg

Carl H, Clark Alabama Polytechnic Institute

Auburn, Alabama

D. B, Darling ORINS Medical Division
’ Ozk Ridge, Tennessee
T. P. DeFalo Milford Medical Clinic

Milford, Massachusetts

St. Elizabeth’s Hoapital

Boston, Massachusetts

John Sealy Hospital

Galveston, Texas

Bird 8, Coler Hospital

"New York City

Mercy Hospital Institute of
Radiation Therapy

Chicago, Rlinois

Indiana University Medical Cen-
ter

Indianapolis, Indiana

Cincinnati General Hospital

Cincinnati, Ohic

VA Hospital

Birmingham, Alabama

Coolc County Hospital

Chicago, Nlinois

Melville L, Jacobs City of Hope National Medical
Center

Duarte, California

Tohuku University

Sendai, Japan

Walter Reed Army Hospital

Washington, D, C,

VA Hospital

Ann Arbor, Michigan

Cook County Hospital

Chicago, Nlinois

W. F. Dowling

W. A, Griesbach
W. L. Hawley

I, F. Hummon

Iwao Kanne
J. C, Kztterjohn
C. T. Knorpp

R. 8, Landauer

S. H. Macht Washington County Hospital
Hagerstown, Maryland
Daphne CGreek Anticancer Institute
Papadcpoulou  Athens, Greece

H. S. Richards Massachusetts General Hospital
Boston, Massachusetts

Queens General Hospital
Jamaica, New York

General Hoapital

Cincinnat{, Ohlo

Maieytirion Alexander Hospital
Athens, Greece

VA Hospital -

Birmingham Alabama

Royal Veterinary College
Stockholm, Sweden

Vrysiis Samara

. L. B. Vyas Abhott and Janney Children’s
Hospital
Minneapolis, Minnesota
SEMINAR 1 —
March 16-19, 1957 74 =

Hubert E. Batten Cape Fear Valley Hospital
Fayetteville, North Carclina
Blount Memorijal Hospital

Maryville, Tennessee

J H. Bowen V
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W, 8. Dingledine
E. M. Edington

._ Junichi Fujita

Edward K. Carter Holston Valley Community Hos-
pital
Kingsport, Tennessee
Nuclear Consultants, Inc,
8t. Louis, Missouri
University of Tennessee
- Knoxville, Tennessee
Hans H, Faust/ Baptist Hospital
oxville, Tennessee
William Harrison} Holston Valley Community Hos-

Waldoe D, DeVore

James B. Ely,

Jr. - pital
Kingsport, Tennessee
J, W. Lewis Colorado Springs Medical Center

Colorado Springs, Celerado
T8 Naval Hospital
Bethesda, Maryland
Barnato Joel Laboratories
Middlesex Hespital
London, England
G. W, Schlaseman Watts Hospifal
Durham, North Caroiinz
Kentucky Baptist Hospital
Louisville, Kentucky
Harold Swanberg Mississippi Valley Medical
Journal
Qunicy, Tllinecis

T. G. Mitchell

J. Eric Roberts

Orson P. Smith

J. A, Vezina Laval University
Quebec, Canada
Cuno Winkler Universitats-Klinick

Bonn, Germany

SEMINAR 2 { -

April 15.15, 1957 RS

Charles A. Bream University of North Caroclina
Chapel Hill, North Carolina

J. J. Cancelmo, Jr, Coatesville Hospital

Coatesville, Pennsylvania

University of Michigan Hospital

Ann Arbor, Michigan

Private Practice

Knoxville, Tennessee

Second National Hospital of

_ " Tokyo
%okyo, Japan
- 0. W, Hyman, Jry/ St, Mary’s Hospital

Knoxville, Tennessee

: Jospeh K. Isley, Jr. Duke University Hospital

Purham, North Carolina
Nuclear Consuliants, Inc.
St. Louis, Missouri
Gould Medical Group
Modesto, California
University of Mississippi Medi-
cal Center
Jackson, Missiasippi
University of Wisconsin
‘Madison, Wisconsin
Cleveland City Hospital
Cleveland, Ohio

W. R, Konneker
G. H. Lambert

H. G. Langford

Erank C. Larson

Julian 8, Lewis

© M. Price Margolies Coaiesville Hospital

Coatesville, Pennsylvania
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- Charles V, Miller Erlanger Hospital

Chaanocga, Tenneéssce

Eugene Taimadge Memoria]
Haospital

Aupusta, Georgia

WA Hospital

Louisville, Kentucky

Mercy Hospital

Pittsburgh, Pennsylvania

US Naval Hospital

Chelsea, Massachusetts

University of Maryland Hospital

Baltimore, Maryland

Blount Memorial Hospital

Maryville, Tennessee

Coatesville Hospital

Coatesville, Pennsylvania

St. Agnes Hospital

Baltimore, Maryland

Jack M. Morgan

AMaurice Nalaro
Paul R. Noble
Leo Oliner

David H. Patien
G. T. Proctor‘\/
Harvey T. Pullen

Cliff Ratliff, Jr.

Paul J. Rosenbaum Yale University School of Medi -

¢ine

New Haven, Connecticut
Aaron P, Sanders Duke University Hospital
Durham, North Caroclina
Qzk Ridge National Laboratory ~
Oak Ridge, Tennessee
Watts Hospital
Durham, North-Carolina
University of North Carolina
Chapel Hill, North Carolina
University of Maryland Hospital
Baltimore, Maryland
Jefferson Medical College
Philadelphia, Pennsylvania

-1

Vo Lt

E. E, Schwartz

John ¥, Sherrill,
Jr.,
Ernest H, Wood

J. B. Workman

Ralph Worsnop

SEMINAR 3
May 13, 1957

wendell H. Bradley Nuclear Measurements Corp.
Indianapolis, Indiana

Nuclear Corporation of America
St. Louis, Missouri
“American Electrenics, Inc,
Los Angeles, California
Abbott Laboratories

Oak Ridge, Tennessee
Tracerlab, nc.

Waltham, Massachusetis
Borg-Warner Corporation
Santa Ana, California
Victoreen Instrument Company
Cleveland, Chio

Picker X-Ray Corporation
White Plains, New York
Abbott Laborateries

QOrange, Connecticut
Nuclear-Chicago Corporation
Silver Spring, Maryland
Picker X-Ray Corporation
Cleveland, Chio
Borg-Warner Corporation
Santa Ana, California

R, R. Buntaine
Larry Curtis

G. L. Gleasen |
W. F. Goodyear
Hugh M. Griffin
W. A, McCarthy
J. A, Reynolds
James C, Searles
M. E. Shepherd
James B, Stickney
William Telkamp
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S HOSPITAL PATIENT DAYS

July
August
September
QOctoher
November
December
January
February
March
April

May

June

Total patient-cdays
Average per month

Average per day

-

PARTICIPANTS IN LOW-LEVEL COUNTING
THYROID COLLECTION PROGRAM

Nicholas J. Chetta Orleans Parish

544
535
520
524
512
azz
373
124
481
545
517
544

o841
486

16.0

New Orleans, Louisiana

John H, Childers University of Texas
Austin, Texas
University of Utah
Salt Lake City, Utah

T. H. Cochran

J. R, Dawsocn, Jr, University of Minnesota
Minneapolis, Minnesota

‘.%id Freiman

Beth Israel Hospital
Boston, Massachusetts

N. B. Friedman. Cedars of Lebanon Hospital
" Los Angeles, California
Marvin Kuschner Bellevue Hospital Center

New York, New York
© K. P, McConnell Veterans Administration Hospital
. Louisviile, Kentucky
Cook County Hospital
Chicago, Hlinois
Vinton D, Sneeden Emanue] Hospital
Portland, Orepgon

i Hans Popper

lsofope

Antimony-124
Calcium-45
Chromium-51
Rachromate
Cerium praseodymium-144
. Cesium barium-137
Cobalt-58
. Cobalt-60
2 Cobalt alloy
g Europium powder

W R € S M oy drelfe e ¢ v e

Gold- 198
B Indium-114
e lodine~ 133
& &'+ Oriodide
&4 . Sodium iodide
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ISOTOPES USED BY THE MEDICAL DIVISION

30

11
11

1097
2855
1847

287
65

Radioccaps 8.97

Risa i3

Rose bengal 19
Iridium-162 1
Iron-59 2.6
Lutecium-177 801
Mercury-203 2
Phosphorus-32 250
Potassium-42 5
Rubidium-86 10
Rutheninm-~103 1
Scandium-~46 1
Strontium-85 4
Strontinm-89 232
Strontium-124 1
Sulfur-35 14
Yitrium-20 1801.4
Yttrium-91 30
2inc-65 1

. -RESIDENT PHYSICIANS

Roy J. Barry Massachusetts General Hospital

Hans E. Berger

E. Frank Dunton

Hans H. Faust

Boston, Masgachusetts
Buifalo General Hospital
Buffalo, New York
University of Texas
Galveston, Texas

East Tennessee Baptist Hospital

Knoxville, Tennessee

William D. Huffines University of North Carolina

Justin Huppe

Julian 8. Lewis

K. J. Momocse

John W. Porter
Robert S. Richards

George R. Skorey

John A, Vezina

School of Medicine
Chapel Hill, North Carolina
Boston General Hospital
Boston, Massachusetts
Cleveland City Hospital
Cleveland, Chio
Massachusetts General Hospital
Boston, Massachusetts

University of Nebrasks Hospital

Omaha, Nebraska
Massachusetts General Hospital
Boston, Massachusetts

Mercy Hospital

Canton, Chia

Laval University

Quebec, Canada

, POSTRESIDENT ASSISTANTS

i; Francisco Comas Penrose Cancer Hospital

" Donald B. Darling Children’s Medical Center

65

NONEMPLOYEE SCIENTISTS
Guido Bellenghi

E. Franok Dunton

Colorado Springs, Colorado

Boston, Maasachusetts

Department of the Navy
Rome, Italy

John Sealy Hospital
Galveston, Texas
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Junichi Fujita Second National Hespital of

kyo
Tokyo, Japan
Tokyo University
Tokyo, Japan
Tohoku University
Sendai, Japan
University of Ghent
Ghent, Belgium
University of Liege
Liege, Belgium
‘Harvard Medical School
Boston, Massachuzetts
Fearghus St. Luke’s Hospital

¢ Foghludha Dublin, Ireland
Efraim Ctero-Ruiz lstituic Nacional de Cancerologia
Bogota, Colombia
Greek Anticancer Institute
Athens, Greece
Maleytirion Alexandra Hospital
Athens, Greece
University of Madras
Madras, India
Royal Veterinary College
Stockholm, Sweden
Taiwan University
Taipei, Taiwan, Formosa
Bonn University
Bonn, Germany

o=

Hirotake Kakehi
Iwao Kanno
Renaat Loos

Jean D, Mewissen

Walter E. Nance

Daphne Papa-
depoulou
Vrisiis Semaras

V. M. Sivarama-
krishnan
Sven Ullberg

Kuang-Chu Wang

Cuno Winkler

TELETHERAPY EYALUATION PROGRAM

Institutian Representative on TEP

Baylor University
Creighton University
Duke University Roberi J. Reeves
Emory University H. Stephen Weens
Louisiana State University Walter J, Burdeite
Medical College of Vir-
ginia
New York Unjversity
(Bellevue Medical
Center)
State University of New
York (Syracuse)
University of Alabama
University of Arkansas
University of Kansas
University of Louisville
University of Mississippl
University of Nebraska
University of Southern
California
University of Tennessee
University of Texas
{Medical Branch,
Galveston)
University of Texas
(M.D, Anderson
Hospital
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Vincent Collins
James F. Kelly, Jr,

Yrederick B. Mandeville

Sidney Rubenfeld

Paul Riemenschneider
William H. Riser, Jr,
Howard J. Barnhard
Galen M, Tice
Ji-toong Ling

Robert D. Sloan
Howard B. Hunt

Henry L. Jaffe
David 8, Carroll

Robert N. Cooley

Gilbert H. Fletcher

66

University of Virginia
Vanderbilt University
Wake Forest College
Wayne University

Gearge Cooper
Herber{ C. Francig
I. Meschan

James E. Lofstrgm

PUBLICATIONS FROM THE MEDICAL DIVISION
(FISCAL YEAR 1957}

Brucer, Marshall

RADICISOTOPES IN THERAPY. Oak Ridge, Temncpss
see, Oak Ridge Institute of Nuclear Studies, Mediea] -,
Division, 38 pps., July 1%58,

Brucer, Marshall

STATEMENT OF DR. MARSHALL H. BRUCER, MED]
CAL DIVISION, GAK RIDGE INSTITUTE OF NUCLEAR:
STUDIES, OAK RIDGE, TENNESSEE, Hearings before.
the Subcommittee on Researchand Development of the 2
Joint Committee on Atomic Energy, Congress of the .
United States: Second Session on Progress Report on
Atomic Energy Research in Medicine, Biology, Agri-’
culture, and Food Preservation, June 4, 5, 6, 7, and’
8,1856. Pp, 210-241, US Government Printing Offic

1956.

BEucer. Marsghall, Oddie, T. H,1l and Eldridge, James
S,

THYRCID UPTAKE CALIBRATION, I. MOCK-IODINE,
ARADIOACTIVE GAMMA-RAY STAND ARD, US Atom-
ic Energy Commission report ORINS-14, 4 pp., 1956,
(For sale by Office of Technical Services, Department
of Commerce, Washington 25, D.C., 50¢.)

Christopherson, W. M.,3 Berg, H. F.,4 Kyker, G. C.,
and Brucer, Marshall

STUDIES OF INTERSTITIAL RADIOLUTECIUM {Lu-
177) IN THE DOG, Arch, Path. 62, 441~444, 1956,

Comar, C. L.

APPLICATION OF HIGH ENERGY RADIATION IN
AGRICULTURE. In Proceedings of the Conference of
Collaborators from Southern Agricultural Experiment
Stations, March 1%-21, 1956, Southern Regional Re-
search Laboratory, 1100 Robert E. Lee Boulevard,
New Orleans 19, Louisiana.

Comar, C. L.

EXPERIENCE IN ANIMAL EXPERIMENTATION
FROM THE STANDPOINT OF SALVAGE AND WASTE
DISPOSAL. In a Conference on Radioactive Isotopes
in Agriculture, sponsored by the Council of Partici-
pating Institutions of Argonne National Laboratory,
held January 12-14, 1956 at Michigan State University,

1. “"Greenbank,”* Barina Crescent, Auscralia

2. Now with Dak Rilge National Laboracary

3. Depasonent of Pathology, University of Louisville
4. Deparmnent of Surgery, University of Louisville




sast Lansing, Michigan, US Atomic Energy Commis-

sieh report TID-T7512, Pp. 105-109., (Fer sale by
Superintendent of Documents, US Government Printing
Office, Washington 25, D.C,, $3.00.)

Comar, C. L.

RADIOCALCIUM STUDIES IN PREGNANCY. Ann,
New York Acad. Sci, 84, 281-298, 1356,

Comar, C. L.

RADIOISOTOPES IN AGRICULTURE. In Afoms in
Eusiness. A FORUM Report. Number 10, edited by
James Creen. New York, Atomic Industrial Forum,
Inc., 1956. Pp. 33-40.

Comar, C, L.

RADICISOTOPES IN AGRICULTURE, In Prospects
for Atomic Energy in the South, A FORUM Report,
Number 9, edited by James Green and Edwin A, Wig-
gin. ‘New York, Atomié Industrial Forum, Inc., 1956,
Pp. 84-95,

Comar, C. L., and Wasserman, R, H.

RADIOISOTOPES IN THE STUDY OF MINERAL ME-
TABOLISM, In Progress in Nuclear Energy, Series
V1, Biological Sciences, Vol, 1. Edited by J. C, Bugher,
J. Coursaget, and J. F. Loutit. London, Pergamon
Press, Lid., 1956, Pp. 153-186.

~~Comar, C. L., Wasserman, R, H,, and Nold, M, M.

STRONTIUM-CALCIUM DISCRIMINATION FACTORS
IN THE RAT. Proc. Soc. Exptl, Bicl. and Med. 92,
859-863, 1956. Bl

Cooper, Betty M.

CONTRIBUTION OF RADIOACTIVE ISOTOPES TO
THE STUDY OF ELECTROLYTE BALANCE IN 5UR-

GERY. Ann, New York Acad. Sci, €8, Article 4, 976-
982, 1957,

Gabrielsen, Z,,} and Kretchmar, A, L.

, STUDIES ON THE SALIVARY SECRETION OF IODIDE.
d, Chn. Endocrinui. 16, 1347-1353, 1956.

Harris, . C.,2 Bigelow, R. R., Francis, J. E.,? Kel-
ley, G. G.,2 and Bell, P. R.2

gsl (T1}-CRYSTAL SURGICAL SCINTILLATION
ROBE. Nucleonics 14, No. 11, 102-108, 1956.

. Knlgeley, Ralph M.,% and Andrews, Gould A..

TRANSFORMATION OF THYROIDAL CARCINOMA
;1 CLEAR-CELL TYPE. Am. J. Clin, Pathol. 28,
427-1438, 1956.

‘-‘-‘_‘——-—_

i Un:vcrsny Clinic of Bergen, Norway
*3_- Ozk Ridge National Laboracery
2k Ridge Hospital

.-‘5 O% with Eden Hospiral, Casuo Valley, California
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Kyker, Granvil C., and Anderson, Elizabeth B., editors

RARE EARTHS IN BIOCHEMICAL AND MEDICAL
RESEARCH. A conference sponsored by the Medical
Divislon, Oak Ridge Institute of Nuclear Studies, Oc-
tober 1955, US Atomlc Energy Commiszion report
ORINS-12, (For sale, Office of Technical Services,
Department of Commerce, Washington 25, D,C.,, $2.20.)
The following papers were contributed by members of
the staff of the Medical Division:

Loos, Rl

INVESTIGATION OF THE COMPLEXING ACTION
OF AMINO ACIDS BY MEANS OF PAPER ELEC-
TROPHORESIS. Pp. 183-168,

Kyker, Granvil C.

THE EFFECT OF DOSE ON THE MOBILIZATION
OF RARE-EARTH RADIOISOTOPES, I. ANIMAL
STUDIES. Pp. 222-240.

Andrews, Gould A,

THE EFFECT OF DOSE ON THE MOBILIZATION
OF RARE-EARTH RADIOISOTOPES., 1. PRE-
LIMINARY CLINICAL STUDIES. Pp. 241-258.

Hood, S. L.,% and Comar, C. L.

TISSUE DISTRIBUTION AND PLACENTAL
TRANSFER OF YTTRIUM-91 IN RATS AND CAT-
TLE. Pp. 280~300.

Hood, 8. L.,2 and Comar, C, L.

BEHAVIOR OF RADIOACTIVE YTTRIUM IN THE
BLOOD OF RUMINANTS. Pp. 301-310.
Christopherson, W. M,,3 Berg,
C., and Brucer, Marshall

STUDIES OF RADIOLUTECIUM IN THE MAM-
MARY GLAND. Pp. 332-33%.

H. ¥.,% Kyker, G.

Brucer, Marshall
DOSIMETRY CALCULATIONS AND CONFER-
ENCE SUMMARY. Pp. 436-441.
Kyker, Granvil C., Christopherson, W. M.,3 Berg, H
F.,% and Brucer, Marshall
SELECTIVE TRRADIATION OF LYMPH NODES BY
RADIOCLUTECIUM (Iau-177)., Cancer 9, 488-488, 1356,
Lengeman, F. W.,% and Comar, C. L.

THF SECRETICN OF THE MINERALS OF MILK AS
STUDIED WITH RADIOCISOTOPES. In A Conference

University of Ghene, Belgium

Charles F, Ketuering Foundation

Deparament of Pachology, University of Louisville
Deparment of Surgery, University of Loulsville

. _Umv:rs:ty of Tennegsec

LA A A




on Radioactive Isotopes in Agriculture, sponsored by
the Council of Participating Instifutions of Argomme
National Laboratery, held January 12-14, 1956 at
slichigan State University. US Atomic Energy Com-
mission report TID-7512, Pp. 387-3%4. (For sale by
Superintendent of Documents, US Government Printing
Office, Washington 25, D,C., $3.00.)

Meschen, 1,1 Oddie, T. H.,2 and Brucer, Marshall

THE UTILIZATION OF EUROPIUM-152-154 IN A
CERVICAL CARCINOMA APPLICATOR. Radiology
67, 422-423, 1956,

Mewigsen, D. J.3

THE EFFECT OF MERCAPTOETHYLAMINE ON
SURVIVAL OF MICE IRRADIATED WITH COBALT-
60. Radiation Research 6, 85-97, 1957,

Mewissen, D, J.,3 and Brucer, Marshall

'LATE EFFECTS OF GAMMA RADIATION ON MICE
PROTECTED WITH CYSTEAMINE OR CYSTAMINE.
Nature 179, 201-202, 1957,

Mewlssen, D. J.,3 Comar, C, L., Trum, Bernard F.,4%
and Rust, John H.

" A FORMULA FOR CHRONIC RADIATION DOSAGE
VERSUS SHORTENING QF LIFE SPAN: APPLICA-

. TION TO A LARGE MAMMAL, Radiation Research
6, 450-459, 1957,

Okawa, Chiyeko,5 and Trombka, J. 1.6

THE TECHNIC OF MAKING MICROANGIOGRAMS OF
RABBIT BONE MARROW, Am.J, Clin. Path. 26, 758~
764, 1956, -

L Bowman Gray School of Medicina.

Z "'Greenbank,’* Barna Crescent, Australia
3. University of Liege, Belgium

4. Lt Colonel, US Army Veterinary Cotps, on duty with Divi-
sion of Biology and Medicine, US Awmic Energy Com-
mission, Washington, D. C

346 Sanko-cho, Shiba-Shimkane, Minate-ku, Tokyo, Japan
« Now with the Universiry of Michigan

Py

Schachinger, Lieselottel

AUS DEM KREBSERANKENHAUS IN CAK RIDGE,
Atomkern Energle 1, 321-323, 1956.

Schweitzer, George K.,% and Eldridge, James 8,3

REPRODUCIBILITY OF RADICACTIVE SAMPLE
PREPARATION TECHNIQUES. Anal. Chem. Acta 16,
189-193, 1957, -

Singer, Leon,® Magsocd, M., Medlen, A, B..S ang
Comar, C. L.

ENDOGENOUS AND BILIARY EXCRETION OF CAIL-
CIUM-45 AND STRONTIUM-89. Arch. Biochem, Rig-
phys, 66, 404-410, 1957,

Stewart, Martha, and Eyker, G. C.

STANDARDIZATION OF BETA EMITTING RADIO-
ISOTOPES. Bouthern Chemist 16, 126, 1956. |

Trombka, J. L,7 and O'Foghludha, Fearghusd

THE EFFECTS OF DEGRADED RADIATION IN THY-

ROID UPTAKE MEASUREMENTS. Physics in Medl-
cine and Biology 1, 340-351, 1957,

Tyor, Malcolm P.,9 and Eldridge, James 8,3

A COMPARISON OF THE METABOLISM OF RUBI-
DIUM-86 AND POTASSIUM-42 FOLLOWING SIMUL-

TANEQUS INJECTIONS INTO MAN. Am. J. Med. Scl.

232, 186-193, 1956,
Wasserman, R, H.

RADIATION PROCESSIGN OF FOODS. J. Am, Dietet,
Assgoc. 33, 33-36, 1857,

Wassermay, R. H., Comar, C, L., and Nold, M, M.

THE INFLUENCE OF AMINO ACIDS AND OTHER
ORGANIC COMPQUNDS ON THE GASTROINTESTI-
NAL ABSORPTION OF CALCIUM-45 AND STRONTI-

UM-89 IN THE RAT. J. Nuirition 58, 371-383, 1956.

L. Jehason Foundation for Medical Physics
Chemisey Deparrment, University of Tennessee
Now with Oak Ridge National Laboratory
University of Minnesota

Punjab University, Lahore, Pakistan

A and M College of Taxas

Now with the University of Michigan

St. Luke’s Hospiral, Dublin, Jreland

Now with VA Hospital, Durham, North Carolina
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EVER a lethargic organization, the ORINS Med-

ical Division has completed a particularly active

year—in theory and in practice, at home and
abroad, in the laboratory and the hospital. Programs
in the germinal stage last year came to full flower,
to replace or take precedente over others being
brought to successful conclusion. And, of course, there
were the scores of man- {and woman-) hours devoted
1o the intricate but routine tasks of keeping a complex
organization functioning smoothly in all phases of its
operation,

Much of the work of the division has been directed
toward the clinical effects of significant doses of ra-
diation on living organisms. As early as June 1955,
staff members had stressed the necessity for extensive
modifications of existing procedures to take care of
potential radiation-accident victims. Many of the di-
vision’s varied programs tie in to this particular
problem.

The bone-matrow-replacement program, staried
shorily after 1955, is an excelient example of the type
of study that is significant not only in the treament of
disease but as an immediate and direct application to
the freatment of radiation-accident cases, Dosimetry
studies, too, have an important bearing. Much of this
program is related to the level of radiation that is mest
probable in a serious accident, and the level at which
treatment is most necessary because it is most useful,
In essence, the situation is this: Where patients have
been subjected to extremely high levels of radiation,
there is at present nc successful method of treatment
known, except for palliation of incidental complica-
tions. In the range of less than 100 roentgens, there
is nothing that has to be done—patients will almost
invariably recover from any physical effects incidental
to the expasure. But in the very important, just sub-
lethal range, there are procedures possible for the
patient by which the lethality of the dose of radiation
may be considerably reduced.

in June, the Medical Division was suddenly given
the task of caring for eight perstons exposed to large

. doses of radiation. Three were dismissed within a few

days when it became evident that they had received
less than 100 rads. Five of these patients were in the
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300 to 400 rad {radiation absorbed dose} range—the
range which may or may not be lethai, in which med-
ical care is most necessary, and about which knowl-
edge is scarcest. Further details of the case are given
later in this report; a complete interim report on the
medical care of these patients is in the process of pub-
lication,

A great deal of the division's effort during the year
has gone into the training program. The vuse of radio-
isotopes is now so widespread that specific radiciso-
tope methods are being modified and adapted to in-
numerable types of roufine hospital uses. The neces-
sity for training physicians in the use of radioisotopes
is beginning to reach urgent proportions. Because of
the increasing demands on overtime for the instruction
of foreign and domestic visitors at the Medical Division,
its training program is undergoing changes to make it
more efficient in the future.

An unusual number of publications have been pro-
duced by members of the division during the year.
Some of these are necessary reports, not strictly classed
as publications and not in the open literature; some
are teaching materials that are distributed only to stu-
dents of the division; and some are holdovers from
the previous year's work.

SCANNING PROGRAM

Improvement of scanning techniques, both in per-
formance and interpretation, is a continuous pregram
of the division. Proper interpretation of scans has been
characterized as an art, not a science, so every means
of making scanning more accurate is of extreme im-
portance to 'every physician using radioactivity in his
work. ' '

Routine area scans have been confinuously used,
particularly in patients with thyroid disease and liver
metastases. Particular inferest in the group of patients
with thyroid remnants or areas of functioning tumor
has been advanced by repeated scanning studies.

Ryosaku Tanida, resident in experimental med-
icine, has been carrying out a special study with a
liver phantom in an effort to determine the size of



nodules that can he detected by external counting
techniques. This study is contfinving.

It has been found that in studying patienis with
thyroid carcinoma previously treated by total or nearly
total thyroidectamy, the use of large test doses of
five or ten millicuries adds significant information over
that obtained with usual tracer levels. Interest has also
been shown in some special areas of activity in the
teeth, salivary glands, and other areas not normally
seen by scanning.

The profile scanner, which uses a battery of scan-
ning devices to traverse the entire length of a patient,
has undergone testing during the year. It has been
used only to a small extent in clinical problems, but
has already given premise of helping to evaluate the
total distribution of radicactivity in a patient. It elimi-
nates the great depth dependence of the area scan,
and makes possible scanning of the whole body with-
out requiring the patient to lie still for an excessive
length of time.

The great bulk of work with the profile scanner
has been devoted to experiments with samples to
determine such characteristics as field of vision, uni-
formity, and cut-off points. Work is also in progress
on a device to explore its response. At the end of the
year, work was in progress on the construction of a
three-dimensional isoresponse model for the scanner;
it will serve as a standard for future investigations and
for the proper operation of the machine on patients.

It is hoped that the profile scanner may be made
quantitative, because more and more interest is belng
given to the quantity of radioactivity in a person’s
body. Present levels are exceedingly low, but the

The Msdical Division’s human linear scanner.
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question of fallout has caused more persons to becomg ®

interested in determining the exact amount; if presapj

work on the profile scanner is successful, it may he

possible to determine the total radicactivity in a per.
sons body by passing him beneath it. In the coyrsa
of this study, the radiation victims of the Y-12 accidens
were scanned by the device.

Research associate Akiro Tsuya has devised ,
methed of getting very roughly quantitative record-
ings of the field of vision of a scanning head or other
detecting head. The method provides only an approxi-
mate answer, but it has the virtues of being automatic,
provides a visible recard, and can be done in a few
minutes,

Another scanning problem under investigation is
that of “background erase.” The investigation includes
not-only the question of the best method of erasing
hackground, but also whether such erasing is desirable.
Such desirability will be investigated along with the
quest for a practicel erase cireuit.

THYROID-UPTAKE PROGRAM

Special studies were begun during the year on the
early uptake phase of radivactive iodine-131 in normat
and hyperthyroid patients. Principal objective is the
improvement of methods of obtfaining early uptakes.
By taking advantage of previous work done on the
correction for neck background, and using a continuous
recording device, staff members have been studying
the effects of varying doses of drugs such as stable
iodide and potassium perchlorate on thyroid physi-
ology.

CLINICAL STUDIES

A most active program in the Medical Divisien is
that concerned with total-body irradiation and bone-
marrow transplantation. Further detailed studies have
been made on biochemical changes and changes in
morphology of bone marrow in patients with levkemia
after a single massive dose of total-bedy irradiation.
Bone-marrow transplantation has been attempted ac-
cording to methods previously developed in the Medi-
cal Division.

Although seme temporary favorable resulis have
been obtained in children with acute levkemia, it is
not felt that true fransplantation has been clearly
demonstrated. It is possible that some blast-celi leu-
kemias respond to a single large dose of tatal-body
irradiation with a suppression of the levkemic process
and reactivation of normal bfood fermation. Efforts
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are now under way to determine the true place of the

“Jone-marrow injections in this sequence of events.

In patients with subacute granulecytic and mono-
cytic levkemia, in the adult age group, no favorable
results have been attained, although transient depres-
sion of the levkemic process has ben demonsirated.
During the past year, the division has improved its
facilities for delivering total-body irradiation with
cobaly-60. A spacial simple shielded source allowing a
wide-angle beam distribution has been set up, and, in
addition, the new Westinghouse two-headed cobalt-60
teletherapy machine has been used for this type of
freatment.

During the year, considerable effort went into the
development of methods for platelet separation and
storage. Platelets are essential for treating the period
of marrow aplasia following the massive irradiation.

Biochemical studies have tried to characierize the

results of the tissue breakdown, which is so striking
immediately after these large doses of radiation. 1t is
obviaus that in leukemic patients, because of the large
volume of highly sensitive ceils, this tissue breakdown
may be much more extensive and profound than might
be expected with a similar dose to a normal individual.

Y-12 Radiation Accident

The radiation accident, which occurred at ¥-12 on
June 16, occupied the clinical staff of the Medical
Division for the rest of the year, and is continuing to
require major effort.

Extansive studies of blood and bone marrow and
hiochemical changes in the blood and urine were
initiated as soon as the patients arrived at the hospital,
and have been continued to the present.

During the early period of care of these patients,
serious consideration was given to the use of bone-
marrow fransplantation. The facilities and technigues
set up for the leukemia-radiation program were avail-
able, and a large number of potential bone-marrow
donors were called into Qak Ridge. Relatives of the
patients were selected, in the belief that they might
offer genetically more suitable marrow. However, with
the determination that the doses of radiation were
somewhat lower than had been initially found, and
after evaluation of the immediate clinical response, it
was decided that marrow transplantation would not be
used.

The patients showed a typica! radiation response,
and during the third and fourth week afier radiation
had prenounced thrombocytopenia. At this point a
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group of blood donars was kept an cafl so that fresh
blood could be given prompily if necessary. However,
the patients went into a recovery phase spontanecusly,
and no blood or platelet transfusions were required.

Extensive assistance was received from physicians
outside the Medical Division in caring for the patients
who were subjected to accidental radiation. Shields
Warren, consultant fo the U. 5. Atomic Energy Com-
mission, and Charles L. Dunham, director of the AEC
Division of Biology and Medicine, visited the division
shortly after the accident. Special arrangements for
provision of tissues for fransplantation were made with
the help of Charles C. Cangdon, Biology Division, Oak
Ridge National Laboratory; and Joseph Ferrebee and
Don Thomas of the Mary Imogene Bassett Hospital in
Cooperstown, New York. :

Continuing studies on biochemical aspects of the

problem have been carried out with the cooperation

of Louis H. Hempelmann, of the University of Rochester,
and M. C. Goodall of Duke University, Special help on
hematologic problems has been given by Eugene P.
Cronkite of Brookhaven National Laboratory, and a
research program involving the use of fritium-labeled
thymidine has been carried out by Dr. Cronkite, Victor
P. Bond, and Ted Fliedner, also of Brookhaven, with
the help of Andrew Myron Johnson, medical student
on a summer fellowship with the Medical Division, and
permanent members of the division staff.

Studies on the clotling mechanism and related
blood components have been done by Herbert Size,
Jacques Gauthier, and John 1. Bolger, all of Beston
City Hospital. George T. Harrell, dean of the College
of Medicine, University of Florida, has taken a special
interest in the problem, and has arranged for some
electrophoretic studies on the serum to be done by
F. W. Putnam, professor of biochemistry at the Univer.
sity of Florida, to supplement the extensive studies
done by Granvil C. Kyker's group at the Medical
Division.

Among the Oak Ridge people who have partici-
pated to an extensive degree in the management of
the radiation accident are C. R. Sullivan, Jr., Y-12
plant physician; Robert A. Charpie, assistant director,
Ozk Ridgé National Laboratory; and M. J. McAlduff,
Jr., deputy director, AEC Inspection Division. K. Z.
Morgan, director of the ORNL Health Physics Division,
and his staff, in a rushed effort to determine the
dosage received by the men involved in the accident,
carried on an experiment that required many staff
members to go without sleep for about forty-eight




houcs, The information they obtained became available
promptly enough to be used as a hasis for deciding
not to give bone-marrow transplantation to the irradi-
ated individuals. L. K. Akers and H. K. Ezell, Jr., of the
ORINS Special Training Division have carried out some
special studies on the radioactive preducts in the urine.

All these efforts were in addition to the specific
activities of the permanent, resident, technical, and
nursing staffs of the Medical Division, almost all of
whom have been involved in one way or another in
caring for these patients,

(Editor's Note: MNominally, the information con-
tained in this report does not extend beyond the
period ending June 30, 1958, Because of the nature
of the Y-12 incident, however, an exception is being
made. The five patients under observation and treat-
menf af the Medical Division were discharged from
‘the hospital on July 30, and subsequently returned to
work at the Y-12 plant. The men will be kept under
observation for a considerable period of time, but the
observation will be done on an outpatient basis.)

Massive Nitrogen Mustard
Effects on Bone Marrow

A group of patients is being trested with large
doses of nitrogen mustard with and without efforts at
avtologous marrow transplantation. An evaluation of
hematologic effects of the dose is expected to provide
information about the success or failure of the marrow
transplantation.

long-Range Clinical Programs

The Medical Division is continving te study the
frestment of various hematologic disorders with radio-
isotopes and chemotherapy. The totai-body irradiation
program has required the division’s taking on a con-
siderable number of patients with acute and subacute
levkemia, A number of these are being followed in the
hospital and an an outpatient basis. This has required
an increased amount of hematologic work and has
increased the cuipatient load. In general, the total-
body irradiation has been reserved for patients who
have previously had an adequate trial of drug therapy.
A continved long-range evaluation has been made of

intravenous colloidal gold-198 in the treatment of
chronic levkemia.

Patients with ovarian carcinoma have been studied
with repeated surgical treatment and the use of intra-
peritoneal colloidal radioisotopes. A limited amount of
work has been done with yirium-90 and lutecium-177.
Immediate chemical reactions on serous surfaces after
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intraperitoneal and intraplevral use of the rars-eanh

elements have continued to present a problem, byt -

there is evidence of good therapeutic effect, at leagt
from the yttrium-90. Intracavitary nitrogen mustard has
also been studied in a limited number of cases in ap
effort to compare its effects with those of the colloidal
radicisotopes.

Hyperthyroidism, carcinoma of the thyroid, and 3
few cases of heart and pulmonary disease have been
treated with radioiodine. The most active research
effort in these areas has been the study of thyraid
remnants and small functioning metastases of carinoma,
plus the special thyroid physiology studies in hyper.
thyroid patients, as previously mentioned.

Clinical Teaching Program

The clinical staff of the Medical Division has con-
tinved to have a series of short-term residents who
have pariiéipared in the ciinical program. The treat-
ment of patients with more or less routine forms of
radioisotope therapy has been continved as a2 means
of having clinical material for this teaching program.

In addition to the residency training program,
members of the clinical staff have participated in
special teaching activities in the Medical Division short
courses and in the basic radioisotope techniques course

" given by the Special Training Division. They hava alse

presented a number of lectures before various organi-
zations outside of Qak: Ridge.

Clinical Dosifnetry Studies

The major effort on this program during the year
involved continuation of the program initiated in Fiscal

Senior scientist R. L. Hayes (loft) and David B. Camp, resaarch
parficipant from tha University of the South, test the newly
acquired automatic recording specirophotometer.
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1 Year 1957 on dogs and goats. Small-volume detectors
g were implanted in the walls of the intestinal tract of
’ experimental animals. (The dogs represented single-
P stomach animals, the goats, multiple-stomach animals.}

! The test animals were given known doses of beta-
! emitting isotopes and, after recovery, it was possible,
using certain calibration techniques, to determine the
: dose received by the intestinal mucosa of the animals

1 at the site of implantation,

l This dose to the mucoss was studied as a function
of site of implantation, size of the animal, and motility

: of intestinal content (normal, constipated, and
diarrheal). These studies served to emphasize extreme
vartations in dose caused by variatien in gastrointestinal
motility of the individval animals.

5 Study was expanded to an investigation of the

. concentrafian-time studies at different sites along the

PR .intestinal tract. This study enabled the investigators to

5 make an -indirect calculation of the average dose at
the different sites investigated. The indirect determina-
tion was in excellent agreement with the dosimeter

: determination.

+

PRECLINICAL STUDIES

2 The experimental program of preclinical studies is
rare-earth studies,

Lk

summarized wunder three topics:
protein metabolism, and topics of related interest.
The studies in each topic during the past year have
continuity with interests and objectives stated in pre-

vious reports,

Rare-Earths Program

Emphasis in the rare-earth studies has shifted from
the tracer measurements of maobilization of various
combinations of rare-earth elements and radicisotopes
to the analysis and evaluation of these measurements
and to the investigation of biochemical behavior of
the elements.

The toxicity of several rare earths, particularly
yitrivm and tanthanum, was discovered 1o be greater
thar had been previously reported, with toxicity by
the intravenous route considerably greater than by
other meéthods. A complete tabulation of all toxicify
measurements in various experimental animals by sev-
eral routes of administration was compiled and in-
cluded in a published report to permit additional
interpretations for the series of elements. The report
includes certain considerations of their chronic foxicity.

o G o AR | e . -
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Protein Metabolism

The program in protein metabelism was represented
by the experimental work for the doctoral degree
performed by Arthur L. Kretchmar, Medical Division
clinician, and administered in cocperation with the
Department of Biochemistry, University of Michigan.
The experimentat work was completed and Dr. Kretch.
mar received his degree in February. In addition to
the protein-metabolism work, related experimental
studies were catried cut during the period.

Calcium-47

Because of the radiation characteristics of calcium-
47 that make it of potentially greater value in human
studies than the calcium-45 now in general use, an
attempt was made to produce a quantily of calcivm-47
by neutron irradiation of enriched calcium-46 at Oak
Ridge National Laboratory, but the attempt was rela-
tively unsuccessful. These preliminary results do, how-
ever, indicate that-it will be worth while to repeat the
activation of the enriched material and to isolate the
calcium-47 from other impurities before evalvation.

Animal Problems

During the year, the ORINS animal facilities were
remodeled to some extent, and this remodeling will

continue,

Difficulties have been encountered in maintaining
a colony of specific-pathogen-free {SPF} rats. After a
colony of rats had been destroyed because of an epi-
demic of respiratory disease, a new calony was trans-
ported by special carrier from New York and estab-
lished in special cleaned, disinfected, and renovated
quarters. After 60 ‘days, respiratory symptoms were
detected in the new colony; investigations indicated
that the animals had been infected before their ship-
ment to Oak Ridge. Plans are in progress to obtain a
guaranteed SPF colony, to arrive in August of 1958,

Smalt-Animal Scanner

A lingar scanner for small animals, to determine
the longitudinal distribution of radioisotopes in the
animal, was designed and constructed during the year.
It is a simplified version of the man-sized scanner, and
has been tested with surgical samples and human
pathological material.

TELETHERAPY PROGRAM

construction, and instaliation of a new
double-headed cobalt-60 teletherapy ma-

compieted during the y=ar. The new unit

Design,
130Q-curie,
chine ware




pJers
A double-headed radiation-feletherapy unif, vsing fwo 650-curie

sources of radicaclive coball-80, was insfalled in the Medical
Division lasf spring.

is a compromise between the fixed-beam and con-
tinuously variable types of machines; each head has a
revolving turret mounting six semipermanent collimators
and one easily removable collimator, so that seven
different beam sizes and intensities are readily avail-
able in each head a2t any time.

The two heads, which revolve about the patient,
permit the diseased tissue to receive 2 large amount
of radiation while the surrounding fissue and skin
receive a comparatively smafl amount,

Little actual therapy was carried out with the new
machine or the division's other teletherapy units; stand-
ard testing 1o determine isodose curves and optimum
operating procedures was undertaken, but no real
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activation of the teletherapy program is planned 'u'
the arrival of Francisco Comas, a former resident ph'
cian at the Medical Division, to assume direction of ¢
program in July 1958,

GENERAL

In the course of the year, Cyril L. Comar ang
Robert Wasserman finished their work at the Medica]
Division and are now at Cornell University, Newcomery -
to the division included A. C. Morris, Ir.,, instrument
enginger; Beecher W. Sitterson, chief clinician; and
Fred Snyder, assistant scientist,

Marshall Brucer, chairman of the Medicai Division,
and Granvil C. Kyker, chief of preclinical research,
assumed the offices of president and program chair-
man, respectively, of the Society of Nuclear Medicine.
Drs. Brucer and Gould A. Andrews, chief of dlinjeal
services, were prevented from attending the annual
meeting of the SNM, over which Dr. Brucer was to
preside, by the necessity of taking care of the Y-12
accident victims, but Medical Division members D. A,
Ross, chief of medical physics, R. 1. Hayes, senior scien-
tist, and Dr. Kyker all attended the meeting and took
active part in presenting papers and a course in
thyroid-uptake calibration. Mrs. E. H. Anderson, re.
search associate, was in charge of a special disptay of
“midget” exhibits, prepared by the Medical Division,
at the same meeting.

A patent on “mock-iodine,” the barium-cesium
mixture used in the thyroid-vptake calibration program,
was issved to Dr. Brucer.
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APPENDIX 111
Medical Division

CONSULTANTS TO THE MEDICAL DIVISION

ALABAMA
Madical College of Alabamn
William H. Riser

ARKANSAS
University of Arkansas Medical Center
Howard J. Barnhard

CALIFORMIA

City of Hope Modical Cunter
Melville L. Jacobs

Eden Haspital
Relph M. Kniselsy

University of California at Los Angeles
Benedict Cassen

UCLA Medica! Centar
Reymond L. Libby

University of Southern Califurnia $chool of Maditine

Franz K, Bauver
Henry L. Jaffee

COLCRADQ
University of Colorado
Jerry K. Aikawa

DISTRICT OF COLUMBIA

AEC, Washington, D. €.
Paul C, Aebersold

FLORIDA

flarida State Board of Haalth
lorenza L. Parks

Halifax District Hospital
Herbart D. Kermen

Private Physicians
Louis M. OQrr
Samuel W. Root

Univarsity of Flarida
George T, Harrell
Francis E, Ray

GEORGIA .
Emory University Schoo] of Madicine
Bryan Redd
H. Staphen Weens
Medical Collegn of Georgia
Clavde-Starr Wright
ILLINGIS
Cack Ceunty Hospital
Irvin F, Hummon
KANSAS
University of Kansas
Frank E, Hoeckar
Unlversity of Kansas Schocl of Medicine
Galen M. Tice

KENTUCKY

University of Louisvills School of Medicine

Harold F. Berg
William M. Christopherson
Jitoong Lling
LOVISTANA
Cehsner Clinic
William R, Arrowsmith
Paul J, Murison
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Tulane University
John U, Hidalgo
Robert T. Nieset

MARYLAND
Martin Company
Stanley H. Clark
National Institutes of Haalth
Grorge Z. Williams

MASSACHUSETTS
Harvard University Medical Sehool
A. Stone Freedberg

MICKIGAN

University of Michigan Scthool of Medicine
Jere Eauver
Halvar N. Christensen
Adem A, Christman
M. ). Coon

Wayne University Coilegs of Medicine
James E. Lofstrom

MISSISSEPPI
University of Mississippi Medical Canter
Robert D. Slosn

MISSOURI
Private Physician
Wendell G. Scolt
Univarsity af Missouri School of Medicine
Waiter J. Brudette

NEBRASKA
Craighton University Schosl of Medicine
James £, Kelly, Jr.
University of Nebraska
Howard B. Hunt
Merle M. Musselman
Arthur Tuma

NEW YORK

Francis Delafiald Hospital
Car! B, Braestrup

Hospital For Joint Diseases
Miltan Friedman

New York Univarsity—Bellovus Center
Sidney Rubenfeld

Private Physician
Norman Simon

State Univarsity of New York
Warren Glaser

Syracuse Memorial Hospital
Alfred 5. Berne
G, Ferlazzo
Paul A. Riemenschneider

NORTH CAROQLINA

Bowman Gray School of Madizine
Comille Artom
|sadera Meschean

Duka University School of Madicine
William G. Anlyan
Hareld W. Lewis
Robert ). Reeves
C. R. Stevens
Malealm P. Tyor
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Univarsity of North Carofina
John H. Ferguson
Charles D. Yan Cleave

NORTH DAKQTA
Liniversity of Morth Dakota School of Medicine
William E. Cornatzar

FPEMMSYLVANIA
Temple University Schesl of Medicine
R. C. Baldridge

SOUTH CAROLINA
Muwdical College of the State of South Carolina
John C, Hawk

TENMESSEE
Carson Newman Collags
Carl 7. Bahner
Cak Ridge Hospital
Robart P, Ball
Robert R. Bigelow
Dana W, Mance
W. W. Pugh, Jr,
C. ), Speas
Paul E. Spray
University of Tannessee College of Medicine
Cevid 5. Carrall
Affred P. Krauvs
Cuarl E. Nurnberger
John L. Woed
Vanderhilt University
Herbert Francis
Granyille Hudson
C. C. McClure
Velerans Administradion Hospital
George R, Meneely

TEXAS

M. D. Anderson Hospital
Gilbert H. Fletcher
Robart J. Shalek

Baylor University
Yincent Collins
Harold Tivey

Brooke Army Medical Center
J. A, lsherwood

University of Texas Medical Branch
Ludwik Anigstein
Robert N. Cooley
Wendell D. Gingrich
VWilliam C. Levin
Wikier W, Nowinski
Martin Schneider
Howard G. Swann |

VIRGINIA
Medical College of Virginia
Frederick B, Manderville
University of Virginia
Gearge Cooper
Kenneth R. Crispell
Gearge R. Minor

WASHINGTON, D. C.
US Veterans Administration
Lyndan E. Lee

WISCONSIN
University of Wisconsin
Edgar 8. Gardon

FUERTO RICO
University of Puerta Rico
Conrado Asenje

TELETHERAPY EVALUATION PROGRAM

INSTITUTION REPRESENTATIVE OM TEP
Baylor University Yincent Collins
Creighton University James F. Kelly, Jr.
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Robert J., Reen,.
H. Stephen Wagn, -

Duke University
Emory University
Lovisiana State University

Medical College of Yirginis _____

T ————
cceeeeee Frederick B, Mandavilly

Mew Yars Universty v
{Baflevue Medical Center) ... Sidnay Rubenield
Stata University of New York {Syracuse) ... Paul Riemenschneider

University of Alab

University af Arkansas ...
University of Kanias
University of Lowlsville
University of Mississippi
University of Mebraska
University of Southern Califernia ...
University of Te David 5. Carroll
University of Texas (Medical Branch) . -... Robert M. Coolay
University af Texas (M. D. Anderson Hospital)__Gilbert H. Fletcher
University of Virginia George Cooper
Yanderbilt University Herbert C. Francis
Wake Forest College 1. Meschan
Wayne University James E, Lofstrom

William H. Riser, Iy,
e Howard ). Barnhard
Galen M. Ties
Ji-toong Ling
Rebert D, Slcan
Howard B. Hunt
wnenenee Henry L Jaffe

MEDICAL DIVISION SEMINAR SERIES
THYROID-UPTAKE SEMINAR FOR TECHENICIANS
Avgust 1923, 1957

Olive Bell

Kentucky Baptist Hospital
Lauisville, Kentucky
Phyilis Canup ... University of Nerth Carolina School of Medicine
Chapal Hill, North Carclina

VA Hospital
1/ Atlanta, Georgia

Mrs. Thelma Eubanks ¢ East T Baptist Hospital
4 Knoxville, Tennesses
Holston Yalley Community Hospifal
Kingsport, Tennesses
GQlueens General Hospital
Jamaica, New York

— ... East Tennessea Baptist Hospital
Knoxville, Tennessee

T/8gh George W. Lucas ... Department of Radiclagy
388 2nd Scheal Group, Gunter Air Force Base, Alabama

Mary Ann Matassa St. Agnes Hospital
Baltimore, Maryland
Providence Hospital
. tobile, Alabama
Mrs. Jean King Moors i........ _ Hoiston Valley Community Hospital

#rs. Barbara M. Covey 5

Robert Gray

Margaret Keefs

Rabert D. Lee i,'._

Walter Mayes

Kingsport, Tennesses

Maryanne Nelson VA Hospital
lowa City, lowa

Mary H. Rennie YA Hospital

Ann Arbor, Michigan
YA Hospital

Louisville, Kentucky
University of Indiana
Indianapolis, Indiana
Duke University
Durham, North Caralina
Watts Hospital
Durham, Morth Caralina
Coatesville Haspital
Caatesville, Pennsylvania

DIAGNOSTIC USES ]

Dorothy M. Roth

Edith Sharp

Mrs. Kathryn Sharpe

Mike 0. Stephens

Jack W. Wright

SEMINAR FOR PATHOLOGISTS:
OF RADIQISOTOPES

November 11-14, 1957
February 10-15, 1958

F. Welly Brason

Harrisburg Hospita!
Harrishurg, Pennsylvanis
St Joseph’s Ha;pita!
Kansas City, Missouri
Highland Park Ho;piif|
Highland Park, 1llineis §
Womaa's Hospital :
Detrait, Michigan :
Bryn Mawr Hospital !
Bryn Mawr, Pennsylysnia
S, Francis Haspitel
Hartford, Connectics?

Yicier B, Buhler

Gerald §. Dean

Frank ). Eurs

Herbert L. Goodman

Louis P. Hastings




Francis 5. Jonas "/i_ Univarsity of Tennessee Memorial
Research Center and Hospital

Knoxville, Tennesses

.. The lamaica Hospital
Jamaica, New York
St. Francis Hospital
Ptorla, ttlinois
Merten Ho Kulesh L. University of Mekraska Callege of Medicine
Omaha, Nebraska
28 Crescent Sireet
Middletown, Cannecticut
2315 5. 17th Street
Lincoln, Nebraska
Mount Carmal Haspital
Columbus, Chio
Chester County Hospital
West Chester, Pennsylvania

Olin Witand Reid Memorial Hospital
Richmeond, Indiana

ISOTOPES USED BY MEDICAL DIVISION

Elizabeth Khayat

Joseph R. Kraft

Christie E. Mclead

Harlan L. Papenfuss

William G. Rice

Henry A, Rothrock

Isotope me

Caleium-45 1

Chramivm-5% 11
Rachromata — ]

Cerium-frasecdymium-144 20

Cesivm-Barium-137 3

Cobalt-&0 1,294,000.81735
Cobalt Alloy 2,665

Europium Powder 735

Gold-178 : i : 1 [1]

lodine-131 4.75
Criadide 3.640
Radivcaps . 17.91
Risa 1%
Rose Bengal 14

todine-132 10

Iron-59 - 325

Phasphorus-32 289

Seandivm-44 3

Sulfur-35 63

¥Hrium-P0 5%5

Yitrium-21 75

Iron-5¢ (P} 3

Rubidium-84 20

Potassivm-42 20

Triolein 2

Sodium-24 23

Barium-133 8

Thulium 1

Niokiym-95 2

Pramathium-147 20

Calcium-47 Less than Q.01

ORINS HOSPITAL PATIENT DAYS

July

August

September

Cctober

November

December

Januvary

February

March

Agril

May

June |

Tota! Patient Days ovc oo cmrnnacrnns
Average Per Maonth
Average Per Day ...

RESIDENY PHYSICIANS
Edmund B, Andraws . . University of Michigan Hospital

Ann Arbar, Michikgsn
Bernd Bach . East Tenness=e Baptist Hospital

Kneavilie, Tennessee
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William R. Blade East T

e Baptist Hospital
Knoxville, Tenneszon

Hans H. Faust orerccccrecccsnenn. E23Y Tennessse Bapfist Hospitsl
Knoxville, Tannessee

University of Narth Caraline School of
Medicine, Chapel Hill, North Caralina

William . Huffines ...

Mount Sinai Hespital
Minneapolis, Minnesata

K. J. Momose —eecieeenreceee. MiBssachusetts Ganeral Hospital
Bostan, Massachusetty

Charity Hospital
Maw Orleans, Lovisians

John T. Pollard . . Massachusetts General Hospital
Boston, Matsachusetts

Prince Georgs’s General Hospital
Cheverly, Maryland

Alvin Segsl y Cleveland City Hospital
Claveland, Ohis

Royal Yictorla Hospital
Mantreal, Quebes, Canada

Alfred L, Weber _____ ... Massachusetts General Hospital
Boston, Mazsachusetts

Alberto Manares

Misha D. Mewman

Mario Perez-Reyes . ... ...

lean G, Tessier

POSTRESIDENT ASSISTANTS
Orren W, Hyman, Jr. 5t. Mary's Hospital
Knoxville, Tennessee
Bosten City Haspital

Boston, Massachusets

RESIDENT IN EXPERIMENTAL MEDICINE

Robert Mightingale e lowa" Methodist Hospital
Des Maoines, [owa

C. G. Papavasiliov

NONEMPLOYEE VISITORS

Mazeer Ud-Din Ahmad .o oeees Waest Pakistan Health Service
YWest Pakistan, Pakistan

MNational Kwei Yang Medical Scheol

Lan-Chang Chiang ...veriene g Res g
wei Tang, ina

Junichi Fujita .coreceneen. The Second Mational Hospital of Tokye
Tokyo, Japan
Andrew Myran Johnson Vanderbilt University

MNashville, Tennessee
Luis Amoros-Marin

San Juan, Puerto Rigo

Walter Elmore Mance oo Harvard Medical Schaol
Camhbridge, Massachusetts

Efraim Oterc-Ruiz ... Javeriana University Schoo! of Medicine
Bogota, Columbia

John H. Rust Unjversity of Chicago
Chicaga, Hlineis

Y. M, Sivaramakrishnan. .. _ University Biochemical Laboratary

A. C. College, Madras, india
University of Texas Medical Branch
Austin, Texas

William B. Stavinoha ..o

PUBLICATIONS FROM THE MEDICAL DIVISION
(FISCAL YEAR 1938)

ANDERSON, ELIZABETH 8. “Ten Years with the Peaceful Atom.”
Avallable from the Medical Division, ORINS.

ANDERSON, ELIZABETH B. (Translated by lvnichi Fujita’) "Ten
Years with the' Peacefu] Atem,” (Part 1 and Part 2) Journal
of Nursing (Tokys, Japan) 21, Ne, 11, Nov, 15, 1957 21,
Mo. 12, Dec, 15, 1957,

ANDREWS, G. A. A Few Notions Involved in the Clinical Use of
Radicisotopes.” Ann. Inl. Med. 47, ¥22-718, 1957.

AMNDREWS, G. A. "Acule Effects of Irradiation in Man.” Proceed-
ings of the Sixth Internstional Cengress of the International
Society of Hematalogy held in Bosten, 1956, Grune and
Stration, Mew York, 1958,

“Atomic Energy and Agriculture,”” AAAS Symposivm, Vel 49,
Edited by C. L. Comar.” Associata Editers: R. F. Reitemeier,”
H, B, Tokey,' H. Patrick,® and B. F. Trlum.“

BELANGER, L. F,” VISEK, W. )" LOTZ, W. E.' and COMAR,
C. L* “Rachilomimetic Effects of Fluoride Feeding en the
Skeletal Tissves of Growing Pigs.”” Am. 1 Fath. 34, 235-35,

i¥38.

University of Puerto Rico -
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BELANMGER, L. F.7 VISEK, W. ).* LOTZ, W. E.,* and COMAR,
€. L. % "The Effects of Fluoride Feeding an the Organic
Matrix of Bones and Testh of Pigs as Ohserved by Auto-
radiography After in wvitro Uptake of Calcium-45 and Stron-
tium-35." J. Biophysical and Biochemical Cytology 3, 55%-584,
1957,

8RUCER, M. “Critigue of the Seminars on Thyroid Uptake.’
Mimeographed. Available from the Medical Division.

BRUCER, YON MARSHALL “Die Grundlagen dee Therapie mit
Radigaktiven lsotopen.” ([Tai! 1} Ubersetzung und zusam-
manfassung von Dr, Liselatte Schachinger, Munchen, Afem-
kernenergie, Heft &/June 1958, pp. 217.221.

BRUCER, M. "lsotopes in Medicine—Are They Woirth the Trouble?”
ORINS-17 Technical Infarmation Service Extensien, Oak Ridge,
Tenn. Available from the Office of Yechnical Sesvices, Depart-
ment of Commerco, Washington 25, D. C. Price 30 ceniy.

BRUCER, M. "Progress and Petentialities in Teletherapy.” Mississippi
Yalley M. 1 79, 260270, 1957,

BRUCER, M. “Radicisotopes and the Clinical Patholagist.” (Editerial}
Am. J. Clin. Path, 29, 265-24B, 1958,

BRUCER, M. "Radioisctopes in Medicine, Basic Data—37 Charts a
Physician Must Know.” Midget Exhibits, Mimeographed.
BRUCER, M. “Radoisotopes in Medicine. Applied Techniques, B-1
through B.8.* {Scanning) Midget Exhibits, Mimeagraphed,
BRUCER, M. HARMON, J. H., and GUDE, WILLIAM D “Radio-
active lsotopes in the United States Hospitals. A Survey of
Haospital Adminjstrators’ Problems up to 1957." ORINS-21.
Technical Information Servica Extension, Qak Ridge, Tenn.
Avaitable from the Office of Technical Services, Department

of Commerce, Washington 25, D. C. Price $1.50.

CHRISTOPHERSON, W. M. KYKER, G. C., BERG, H. F' and
BRUCER, M. (with technical assistance of Johanna Meyer’l).
"Effect of Specific Activity on Distributien of Radiclutecivm
{LWiT)" Prac, Soc. Exper, Bol. & Med, 95, 750734, 1657,

COMAR, C. L., and WASSERMAN, R. H.? “Macronutrient Metab-
olism.'” 1n: Atomic Energy and Agricullure, AAAS Symposivm,
Yol 49, 249-304, 1957,

COMAR, C. L.° WASSERMAN, R. H.” ULLBERG, 5. and AN
DREWS, G. A, “Strontium Metabolism and Strontivm-Calcium
Discrimination in Man.” Pras, Soc. Exper. Biol. & Med. 95,
385397, 1957, .

COMAR, €. L,” RUSSELL, R. 5., a2nd WASSERMAM, R, H?
“Strontivm-Calcium Movement from Soil to Man.” Science,
128, 485-492, 1957,

COMAR, C. L,* TRUM, B. £.," KUHN, U. 5. G., 111,™ WASSERMAM,
R. H," NOLD, M. M.,* and SCHOOLEY, J. € * “Thyraid
Radicactivity after MNuclear Weapons Tests.” Science, 128,
1418, 19537,

COMAS, F., and BRUCER, M. "First impressions of Therapy with
Cesium-137." Radiclogy 69, 231.235, 1957,

CRESS, EDGAR A, and KYKER, GRANYIL C. “Prablems in the
Establishment of a Colony of Specific-Fathogen-Free Rats,”
ORINS-22. Technical Information Service Extension, Qak Ridge,
Tena. Available from the Office of Technical Services, Depart-
ment of Commerce, Washington 25, D. C. Price 75 cents.

JOHNSTON, P. M. snd COMAR, C. L "Autarsdiographic Studieg.
of the Utilization of Strontium-35 Sulfate by the Chick
Embrye.” J. Biophysical and Biochemical Cytology 3, 23154
1957. -

KRETCMMAR A L, 2~ ¥YKIR, . I, Ztects of ACTH on MNitrg.
gen Balance in Dogs.'” Federation Przc, 17, 1018, 1953,

KRETCHMAR, A, L., ANOREWS, G, A, BRUCER, M., and GLASER,
WM “Measurement of Thyrsid Clearance of Plasma lodid,
The Effect of Expansion of the lodide Soacs”” Internas, J:
Applied Radiation and lctopes 2, 140-144, 1957,

KRETCHMAR, A. L., and KYKER, G. C. A Modified Reaction Yaysal
for Ninhydrin Determination of Alpha-Amina Acids’ Apeh,
Biochem. and Biophys, 70, 454-456, 1957,

KYKER, G. C.,, CRESS, E. A, SIVARAMAKRISHNAN, v. m w
STEFFEE, C. H.”™ and STEWART, M™ "Fatty Infiltration Dys
to Rare Earths,” Federalion Proc. 14, B9V, 1957,

LENGEMANN, F. W.” COMAR, C. 1.7 and WASSERMAN, R. H!
“Absorption of Calcium and Sirontivm from Milk and Non-
milk Diets” ). Mulrition &1, 571-533, 1937

ROSS, D. A. "Radioisctopes in Medicine, Appliad Technique,
B-10. (The Medizal Spectrometer) Midget Exhiib!, mimeo.
graphed,

. 5T, AUBIN, P, M.™ KMISELEY, R. M.*™ and ANDREWS, G. A,

“'External lrradistion of the Thyroid Gland in Dogs: EHeets of
large Doses of Roentgen Rays Upen Hisfologic Structyrs and
lodine-131 Metabolism.” Am. [ Roenigercl. 78, 854878

SCHWEITZER, G. K., ™ and ELDRIDGE, J. 5. “Reproductibility of
Radioactive Sample Freparation Techniques.”” Analytca Chimica
Acta 16, 189-193, 1957,

SINGER, L,”T MAQSOOD, M.™ MEDLEN, A. B,™ and COMAR
€. L? “Endogengus and Bikary Excretion of Calcium-45 and
Stroptium-89." Arch. Biochem. and Biophys. 66, 404-410, 1957,

TALMAGE, B. v.,” SCHOOLEY, J. C."* and COMAR, . L.> “DiHur
eatial Removal of Strontium-85 and Calcium-45 from Rat
Skelefan by Peritoneal lavage.” Proc. Soc, Exper, Biol. &
Mad. 95, 413-417, 1957.

TROMBEKA, 1. 1. and Q'FOGHLUDHA, F* “The Effects of De-
graded Radiatioa in Thyroid Uptake Measurements.” Phyxics
in Medfcine and Bielogy 1, 340.353, 1957,

WASSERMAN, R. H® “Radiation Processing of Foods.’” 1 Am,
Dietal. 4. 33, 33.38, 1957,

WASSERMAH, R. H.? COMAR, C. L,* and PAPADOPOULOU, D®
“Dietary Calcium Levels znd Retenfion of Radiostrantium in
the Growing Rat.” Science 124, 1180-1182, 1957,

WASSERMAN, R. H.? CTOMAR, €, L,* SCHOOLEY, J. C.* and
LENGEMANM, F. W= “interralated Effects of L-lysine and
Other Dietary Factors on the Gastro-lntestinal Absorption of
Calsium-45 in the Rai and Chick.,” I, Nulirition 62, 387-376,
1957,

WASSERMAN, R. H.? COMAR, C. 1.° NOID, M. M,? and LENGE
MANN, F. W.2 “Placental Transfer of Caleivm snd Strontivm
in the Rat and Rabbit’* Federstion Prac, 16, 1143, 1957.

WASSERMAN, R. H.” COMAR, C. L, MOLD, M. M.* and LENGE-
MAMM, F. W.2 “Placental Transfer of Calclum and Strontivm
in the Rat and Rabbit”” Am. J. Physiol. 187, 91-¥7, 1957

*Second Malional Hospital of Tokyo
Tokye, Japan

*laboratary of Radiatian Biology, Cornell University
ithaca, New York

*US Depariment of Agriculture
Washingten, D, C.

* Michigan State University

East Lansing, Michigan

"Vest Yirginia University
Morgantown, West Virginia

" Divisien of Biology and Medicine
USs Atomic Energy Commission
Washington, b, C.

* University of Ottawa

Ottawa, Canada

* University of Qttawa

Ottawa, Canada
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¥ Building 9723-7, Y-12 Area
Qak Ridge Mational Laboratory

Y Biology Bivision
Cak Ridge National Laboratory

B University of Lovisville
Lauisyille, Keniucky

2 University of Lovisville
Louisville, Kenfucky

2 University of Oxford
Cxford, England

M Royal Veterinary Hospital
Stackholm, Sweden

* UT-AEC Agricuitural Research Laboratory
Qak Ridge, Tennessee

** University of California
Berkeley, Califernia
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“tniversity of Arksnsas
Fayattaville, Arkansas
' State University of New York College of Medicine
New Yark, New Yark
*Cancer [nstitute
} i, Indin
. idge Hospital
Oa¥ Ridge, Tennessee
V145 Marietta Circla
Oxk Ridge, Tennessee
2 University of Yennessee Medical Schoa!
Memphis, Tennessee
1 Atemic Bomb Casvalty Commission
San Francisco, Cafifarnia
# Eden Hospital
Castro Valley, Califaznia
% University of Tennesisa
Knoxyille, Tennesses

"
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* ak Ridge National Laboratory
Oak Ridge, Tennessse

T \niversity of Minnescta School of Medicine
Minneapolis, Minnesota

®1.C Cooper Road
Lahore, Pakistan

2 A and M College of Texas
College Station, Texas

* Rice Institute
Houston, Texas

® Radiation Laberastary
Ann Arbor, Michigan

* 51, Luke’s Hospital
Rathgar, Dublin, Ireland

2 a5l 17th Street, NW
Washingtan, D. C.
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HE research program of the Medical Division

during the past year has invelved three major

emphases: tofal-body irradiation, scanning, and
rare-earth studizs. The dinical use of total-body irradi-
afian has heen an active research interest af the divi-
- . sion, in one farm or another, for several years. During
the past two years, this activily has become a major
area of interest through the specilic problem of the
treatment of patients with levkemia ar other wide-
spread forms of cancer with large doses of radiation
from muitiple external beams. Further emphasis was
‘given-to- this -problem. this year through the ¢linjcal
studies of several patients accidentally exposed 1o
iotal-body irradiation in the accident that occurred at
the Y-12 plant in Oak Ridge on Jupe 16, 1958, (See
DRINS Twelbth Annual Repaert.)

An associaled problem involves studies of the re-
platement of bone marrow fallowing irradiation to get
the patient over the period of primary radiation dam-
age. In swupport of this clinical program, an extensive
program of amina-acid analysis has been instituted and
developed.

The second major research emphasis of the division
during the year has been in the field of investigating
various technigues of external scanning for diagnosis
and clinical assessment of patients. This program is
based on a close warking relationship 1hat has existed
for several years between medical specialists in ORING
and electronic and instrument specialists at Oak Ridge
Mational Laboratory. It therefore represents one of the
activities of the division that is peculiarly appropriaste
for a research hospital located at an Atomic Energy
Commission instafiation.

The third area of major interest has been that of
continuing studies at the preclinical level of the rare-
earth isotopes, There are impartant elinical potentiali-
ties of several of these isotopes, but animal studies
have shown unsuspecied toxicity that must be followed
up before further human work can be attempted. These
studies have a broader application than that of the
Medical Division’s specific interest because of wide-
spread concern over fiuien products, The general
understanding of their biclogical hehavior, metabolism,
and toxicity is therefore of wide value,

ec[ica/ :Z)iuidion

Closely imegrated with the research program, is a
continuing program of clinical training that has been
maintained al an increased level during the year. In this
period, much of the iraining acrivity of the division
has been concenirated into developing formal courses,
thergby hoping 1o economize on stalf time that might
be diverted from research to training activities. The
Medical Division has devoted approsimaiely one week
out of every month fo the preseniation of & series of
courses in some aspect of the clinical use of radic-
tsotopes.

In addition 1o the major program emphases of the
division, a number of smalier reszarch efforts grow
wut of individual staff interests and more especially
out of projects undertaken by visiting scientists and
other temporary personnel. For example, a visiting
Japanese scholar has adapted the scanning technigue
to a method of assessing the clinical value of various
detectors. One of Wis colleagues has been primarily
interested in the energy of scattered radiation from
external beams of radiation. in ancther instance the
rather sudden unexpected availability of 2 new shert-
lived isotope caused the entire staff 1o concentrate on
animal, chnical, and instrumental problems with cal-
cium-47, Many of these problems are dependent upon
individual research interests but nevertheless deo sup-
port the over-all divisional programs. I shouid be
noted that all three of the major projects were many
years ago problems of incidental interest. Therefare,
these temporary excursions for the preliminary exple-
ration of new ideas are encouraged whenever passible.

The year has seen a reorganization of the Medical
Division, with changes of title for some staff members.
Marshall Brucer continues as chairman of the division,
snd G, A. Andrews, formerly chief of ciinical services,
has heen namad as associate chairman. B. W. Sitterzon
succeeds Dr, Andrews as chief of clinical services, and
Granvil C. Kyker becomes chief of preclinical research.

Ralph M. Kniseley, former pathologist for the divic
sion, has reiurned after four years in California, 1o
become chief of ciinical training and research. D, A,
Ross continues as chief of medical physics.

Progress has also been made during the year in
impraving the physical facilities of the Medical Divi-




sion, has returned after four years in California, to
steps are being taken to add the D Wing of the old
Dak Ridge Hospital 1o the present Medical Division E
Wing. This two-and-one-half story structure will add
25,650 square feet of haspital and laboratory space
1o the division’s existing facilities. It is expected that
the clinical section of the Medical Division will move
into the new wing within the next year.

Ancther addition will become the primary facility
for the total-body irradiation program. The exira space
will also enhance the study of total-body desimerry
and make possible the extension of metabelic studies
to humans.

The training program will also benefit from the
eddition of the D Wing. The Medical Division’s whole
training activity has been directed 1o physicians wha
afready have specialty boards in other fields of prac-
tice. The present training facility, still incomplete, will
be finished when the clinical section moves into the
new wing.

TOTAL-BODY IRRADIATION

The study of total-body irradiation and the tfrear-
ment of radiatien injury has cantinued to be the most
active clinical program in the Medical Division.
Changes after total-bady irradiation of leukemic
patients are quite ditferent from those caused by the
same dose of radiation in 2 normal patient. In a
levkemic patient, the period of bone-marrow aplasia
comes on much more rapidly, and the symptoms of
hemorrhage and infeition are likely to occur within
the first three or four weeks after irradiation, instead
of between the fourth and sixth weeks as in patients
who are normal at the time of exposure.

Leukemic cells in general seem to be more rapidly
destroyed by radiation than are normal blood and
marrow cells. In spite of this fact, efforts to treat
levkemia with marrow transplantation have been dis-
couvraging. Only patients in unfaverable stages of ley-
kemia have been considered legitimate for treatment,
and such patients generally do not survive long .after
a large dose of total-body irradiation, Clear-cut evi-
dence of the survival of the administered marrow has
not been obtained; an the other hand, it has been
demonstrated that it is possible 10 produce a distinet
remission by radlation alone, under certain circum-
stances, in acute levkemia,

Medical Division staff members have carefully
studied the experience and treatment of the group of
Yugoslavian paiients that were involved in a total-body

itradiation accident in October 1958. These studies
were compared with those made of the patients treated
at the Medical Division afier the Y-12 irradiation inci-
dent in June 1958. The apparent success of marrow
administration in the Yugoslavian patients offers some
encovragement for the pursual of this technique 25 a
means of Irzating radiation injury. However, the fact
that permanent survival of the marrow grafts was not
achieved with the Yugoslavian patients offers litle
encouragemeni 1o the efforl to abolish leukemic cells
completely and permanenily by means of radiation.

Siudies have been started on a few patienis wheo
do not have leukemia or any primary blood disease,
but who have widespread metastatic neaplasms, These
patiants are subjected to total-body ircadiation in doses
tomparable to those used for leukemia. Because these
patienls have more or less normal blood formation, it
is possible to oblain valuable information about the
effects of irradiation on blood and bone marrow,

Total-Body Irradiation Dosimetry

Dose-depth relationships in the total-body irradia-
tion situalion are being investigated, using waler phan-

-toms designed to -simulate a patient's body. Similar

studias on total-bedy phantams are planned as soon
as the new fotal-body irradiation facility has been
built and equipped.

Amino-Acid Studies

Clasely connected with the clinical program of
total-body radiation, is the biechemical analysis of
amino acids. Amine acids excreled by humans after
total-body irradiation are of interest from several
points of view. Medical Division studies are directed
at the levels of excretion of taurine and beta-aminoise-
butyric acid as a possible biochemical index of the
level of irradiation. !t appears, from results at present
available, that both taurine and bels-aminoisobutyric
acid are excreted in greater quantity aler total-body
trradiation, but that only beta-amineiscbutyric acid
levels can be correlated with dosage of irradiation
over the 60-0-300-rad (radiation absorbed dose)
range.

A second promising line of interest that may yield
information on the effect of irradiation on intermediary
amno-acid metabolism is the observation that humans
accidentally irradiated do not excrete free serine,
whereas this amino acid is present in normal persons
and in persons who have recovered from the eHects
of radistion exposure. This result is probably related

The newh
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to the dynamics of exchange between glycine and
serine. This exchange is known to occur readily, and,
therefore, the presence of normal levels of glycine is
of particular interest, A possibifity is that irradiation in
some way blocks the glycine-serine exchange.

Y-12 Plant Radiation Accident Patients

Afler their discharge from the hospital on Jluly 30,
1958 (as reporied in the ORINS Twelfth Annual Re-
port), the patients from the Y-12 plant radiation acci-
dent of June 16, 1958, have been followed at periedic
intervals as outpatients to ensure proper medical care
should any condition requiring such care become
apparent, and to obtain information concerning the
clinical effects of total-body irradiation in normal
persons,

Three patients who received relatively low doses
of radiation returned fo work six weeks after the
accident, and the remaining ones returned to work
after twelve weeks. Aside from minor clinical symp-
toms, which subsequently improved, follow-vp clinical,
hematological, and biochemical stodies have shown a
maintenance of the normal status to which the patients
returped, ' .

CONTINUING CLINICAL PROGRAM

The division has continued its efforts to study hema-
telogic disorders by means of radicisotopes, with
special interest in patients who might be suvitable for
splenectomy and in efforts to evaluate these patients
by means of radioactive chromium studies. Alsa of
interest Is comparison of assays of splenic tissue ob-
tained at operation with the preoperative external-
counting resuvlts. Among the patienis sudied is a group
with long-standing polycythemia vera who have de-
veloped various complfcéiions involving marrow fibrosis
and blood changes suggesting leukemia. Some of these
patients are also helped by splenectomy. Efforts are
being made to clarify somea of the clinical and labora-
tory features of these syndromes.

The long-range study on carcinama of the cvary
has continued to yield results indicating that repeated
surgical atack upon the more chronic types of avarian
carcinema is juslified. Several long-range patients have
continved in complete remission afier multiple lapa-
rotomies, The use of radicactive gold intraperitoneally
is being continued in selected cases to supplement
excision of the larger masses. Imernal radiation is also
used in certain selected situatians.

A number of patients with carcinoma of the thyroid
have been studied in addition to the special group
having small remnants of functioning tissue in the neck.
The use of large 1est daoses of radieiodineg has yielded
evidence of small metastases in some patients who
appear to be entirely negative on the basis of tracer
doses previously used. The larger doses do notl have
any more favorable percentage disiribution, bui be-
cause 1he counting rales become much elevated over
background, it is possible te discover very small or
slightly funclioning lesions with large test doses in the
2- 1o 10-miflicurie range.

Both the stationary and moving-source teletherapy
units in the division are being used in continuing clini-
cal siudies on selected patients by a full-time staff
member qualified in radiotherapy.

The treatment of hyperthyroidism and various types
of goiter without carcinoma has continved chiefly as a
teaching procedure. Certain types of research informa-
tion have been obtained on these patients whose
treatment is otherwise more ar less rouline.

RARE EARTH STUDES

Inferest in potential therapeutic applications of
isotopes of rare earths continues, but more emphasis
is being placed on their diagnostic and instrumental
uses. Current experimental work has included (1} an
extensive quantitative study of excretory patterns of
rare earths by fracer analysis in surgically prepared
dogs, (2} evaluation in rats of a commercially prepared
“eollaid” complex of yhrium with protein and phos-
phate, (3} evalvation of a small-animal linear scanner
for rapid screening of interna! behavior of radioiso-
topes, (4) the introduction of methodolegy and pre-
liminary use of the intrafymphatic route of administra-
tion for studying selective irradiation of lymph nodes
by beta smitrers, (5} radioisotopic distribution after
previous exposure ta large body burdens of stable
element, and () an introductory approach to the
effect of rare earths on selected enzyme systems.
Although related medical interest in these elements has
decreased somewhat, new causes have developed to
study their poerly understood biochemical behavior,
slemming fram their recent and rapid industrial devel-
opment. Consequently, study of these and related

problems continues.

Additional appraaches include (1} interaction and
compound formation with selected biochemicals, (2}
the internal biochemical stability of various compounds
by a comparison of their mobility with the linear
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scanner, and (3) their transport and excretion as indi-
cated by hemodialysis.

Lipid Metabolism

‘Present studies on lipid metabolism are a direct
outgrowth of the rare-earth work. Earlier work on
various phases of distribution and foxicity studies dis-
closed an acule hepatic lesion in rats—an vnexpected
observation, since various workers had reported these
elemenis to be relatively innocvous by other routes.
The lesion, observed to be one of acute faty infiltra-
tion, was recognized to be a unique way 1o study both
the biachemical nature of the rare-earth elements and
fundamental questions of lipid metabolism. The latter
is now the major experimental problem.

The first study phase was one of characterizing this
fatty infiltration by observing the influencing factors.
These include (1) the species of mammal (especially
noticeable in rats), (2) the sirain of inbred rat and the
sex, {3) the effect of fasting, (4) the effect of beth
depletion and of supplementation of various endocrine
secretions, (5) the effect of lipctropic agents, (6} the
effect on specific body depots of fat, and (7} the
general question of mechanism—~that is, mobilization of
body fat versus synthesis of new liver fat. Superim-
posed on these factors is an evalvation of the indivi-
duzl members of the lanthanide series of elements that
cavse this biocchemical lesian,

This problem of lipid metabolism in a specific
sefting of the rare-earth biochemistry is expected to be
a major and lengthy one. It centers in a major area of
biochemistry and provides the first experimental evi-
dence that the lanthanons can involve specific meta-
bolic interrelationships. Current studies emphasize the
analytical fractions of the various types of lipids, cellu-
lar fractions, turnover studies by radioactive tracer
analysis, and oxidative enzyme systems, The werk has
required several additions to the instrumentation, call-
ing for considerable attention to the study and pro-
curement of critical apparatus and to new method-
ology.

Animal Laboratories

Changes made in the animal-laboratory facilities
represent a new environment for effective work. These
include addition of a new building and improvements
of existing space. The new building provides some
3100 square feet of floor area, divided among a large
metabolic laboratory, a smaller laberator, with a radio-

chemical hood, a conference room, two small-animal
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rooms, a svite of three rooms for large-animal werk,
and accessory rooms for equipment, lockers, and sani-

tary facilities.

Other improvements include some remodeling of a
small separate building to provide isolated housing far
a breeding colony of specific-pathogen-free snimals,
modifications of the targe-animal shed, installation of
a small teletherapy unit, a breezeway connecling the
two main buildings, and general area improvements.

Distribution of “Nonabsorbable”
Radioisotopes in Humans

A program of tracer studies on humans of orally
ingested radioisotopes considered to be normally non-
absorbable by the intestinal tract has been initiated.
Lanthanum-140 is being used at present. Initial purpose
of this program is to estimate the dose received by
the lower intestinal tract as a result cf the ingestion
of such material. Previous experience in animal studies
involving surgical implantation of small volume dosi-

meters along the intestinal tract forms the basis for

this method of dose estimation,

The study is an attempt to measure the extremes
of variation among individuals, rather than to obtain
average dose data. Animal studies have shown remark-
able variations in dose depending on the experi-
mentally conirelled state of intestinal motility. In addi-
tion to the estimation of dose to the intestinal tract,
these studies alse provide information on the actual
intestinal-tract absorption and body retention when
urinary assay and whole-bady caunting techniques are
vsed. Maximum permissible concentrations of these
types of radioisotopes are at present based primarily
on animal distribution data.

DIVISION TRAINING PROGRAMS
Clinical Training Program

The training program for physicians at the Medical
Division has expanded to the point where applications
exceed accommodations. Twa main programs are in
eHect: short- and long-term residencies and instruc-
tional seminars up to a week in duration.

Short-term residencies, three or four months in
length, are offered in such fields as medicine, surgery,
radiology, and pathology. Usually, a physician comes
to the division in the latter part of his residency, and
credit toward specialty board qualifications is granted
through the parent institution. Longer training is avail-
able through the one-year residency in experimental

:
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medicine and the postresident assistantship in radi-
ology.

During the training peried, a variety of learning
experiences is made available, Included are formal
rounds, with and discussions of all

ward reviews

patients and examinations of roentgenograms and
histologic sections, in which staff physicians, including
internists, radiologists, and pathologists participate.
Discussions include rationales of therapy and the pos-
sible usefulness of various radioisolopic therapeutic
and diagnestic measures. The group also asttends the
regular Thursday-night scientific conferences on the
division's programs, frequently attended by visitors
who present subjects of their special inferests. Partici-
pants are usually enrofled in the four-week basic radio-
isotope techniques course offered by the ORINS Spe-
cial Training Division and, where feasible, attend the

shorter instructional courses of the Medical Division.

In addition to routine patient care, supervised in-
struction is given in the use of isotopes for diagnosis
and therapy and in the use of various kinds of elec-
tronic equipment, with frequent informal sessions con-
cernihg procedures or special apparatus. Related read-
ing material in varioys forms is available in the Medical
Division reading reom and at the ORINS Technical
Library.

Residents in attendance for fong periods are ex-
pected to parficipate in a research project—in some
cases, part of a project already under way, in others,
a project initiated by a participant in cooperation with
clinical and preclinical staff members.

The program of instructional seminars was begun
during the year to meet increased demand for such
training, with an average of one course a month on
various topics. Preclinical | and Il courses {one week
each} include lectures, demonstrations, and laboratory
exercises in basic medical uses of isotopes. An ad-
vanced third week has been designed in cooperation
with the American Society of Clinical Pathologists to
meet Atomic Energy Commission clinical regquirements
for diagnostic uses, with Preclinical | and Il material
recommended as prerequisites. These courses will be
repeated in the coming year, and others are planned,

Medical Division residents and employees have
priarity of admission for these courses. Twenty partici-
pants are accepted for courses that include laboratory
sessions, and forty in lecture-demonstration seminars.
The faculty is composed primarily of ORINS personnel,
with outside speakers for special topics.
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During the fiscal year 1958.59, training was pro-
vided for thirteen resident physicians, two postresidens
physicians, one resident in experimental medicine, four
nonemployee visitors, and two wisiting scientists; in
addition, there was a total of 118 student-weeks’
attendance at the formal seminars and instructional

trainiitg courses.

The prechinical staff participated in six of the one.
week courses; about half of the jteaching invelving
preclinical work was carried out al the animal Jabora.
tories, and the other half in the training room adjoin-
ing the hospital laboratories.

Electronic Training Aids

Because a basic introduction to electronic instru-
mentation is of great value in radicisotope training,
students of courses given at the Medical Division are
being provided with such instruction, To implement
this intreduction in the classroom, six "electronic bread.
boards” have been built. Students learn to construct
circuits that demonstrate such electronic functions as
rectification, transformation, amplification, regulation,
detection, polentiometer action, and the Eecles-Jordan
Hip-flop circuit, culminating in a complets, working
Geiger-Mueller counter. The warm reception by the
two classes who have received this training indicates
that it meets a defnite need.

Five modified Mediac counters are being used to

instruct students in laboratory counting technigues.
The modification permils the detection of radiatien
with an external Geiger-Mueller probe. The units are
fitted with thin mica windows to permit detection of
beta radiation, and aluminum shields may be attached
to exclude betas, The detector tubes are halagen-filled
to provide a much longer life for training purposes
than do their organic-filled counterparts. Geiger-
Mueiler probes may be inserted inte a small, shelved
Plexiglas stand for geometry and absorption studies.

Half-life Demonstrator

A half-life demonstrator has been designed (and
built) that permits a dramatic demonstration of radio-
isolope decay in one laboratory period. The dpparatus

permits the student 1o achieve an 80 per cent separa-’

tion of barium-137 (half life, 2.6 minutes) from its par-
ent cesium-137 (half life, about 30 vears) in as little
as 30 seconds’ time, with no risk of contamination
problems. The apparatus has proved extremely valu-
able in demonstrating half life, parent-daughter rela-
tionships, secular equilibrium, and ien-exchange sepa-

ration.
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MEDICAL PHYS5ICS

Projects in the medicel-physics program that are
being carried out by the ORINS Medical Division
include the following:

Physical Characteristics of the ORINS
Linear Scanner

lsoresponse curves are being obfained for the
multiple-crystal sensing head of the linear scanner, and
these and other physical characteristics are being incor-
porated into 2 special report now in preparation.

Clinical Evaluation of the

Linear Scanner

Maost patients now receiving diagnostic or thera-
peutic doses of radioisotopes are being studied by
means of the linear scanner to determine how the
instrument can Lest be used to furnish desirable clinical
information. Records abtained from the linear scans
supplement the information obtained from the area
scans.

Evaluation of the Area Scintiscan

Area scans are being done where indicated in
patients receiving diagnostic or therapeutic radicise-
tapes, and the information obtained from the scintiscan

- is cortelated with that obtained by other means —

diagnestic X rays, for example.

Field-Testing of New Scanning Devices

Scanning insfrumentation is developing rapidly and,
where possible, the Medical Division is field-testing
new devices as they become available. The division
expects to test a multiple-point recording hammer,
developed by the Physics Division of Oak Ridge
National Laberatory, tq be used as a print-cut mechan-
ism. More effective collimating devices developed at
ORNL for use in brain-tumor detection may also be
tested by the division.
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Thyroid Measurements

The scarch for more reliakle ways of estimating
extrathyroidal neck background is continuing as time
and opportunity permit. Early thyroid uptakes are
probably more informative than those dene at any
other time, but it is during the early stages that the
high nerk background presents a particularly formi-

dable problem.

Pulse-Height Spectrometry

The evaluation of clinically oriented pulse-height
spectrometers is continuing, particularly in connection
with external counting procedures on a patient.
Double-isotope studies are also used whenever they
are clinically advisable, A handbook discussing the
principles and mechanism of a clinical pulse-height
spectrometer is in press, and more condensed material
of a similar nature has been prepared for use in the
Medical Division’s training courses.

Oxygen Tensions in Radiotherapy

The exploration of the effect of abnormally high
or Tow oxygen fensions on the radiation sensitivity of
tumars is being investigated. This study, still in its early
stages, involves the design and construction of special
equipment for -measuring the oxidation-reduction pe-
tentials involved.

Spectral Changes in an External Beam

Cne of the first steps that must be accomplished
in an approach to both external and internal dosimetry
is the effect of the body on the spectrum of a beam
of radiation. it is possible to present the material as a
demonstration, and this has been accomplished at the
Medical Division. Complete measvrements have baen
made of the entire spectrum of three isotopes as a
beam of radiation passes through the body. One dem.
anstration shows what happens to the specirum of
gamma-ray radiation as the beam penetrates the body;
the second demonstrates what happens to the spectrum
at various angles of scatter. Both demonstrations have
been prepared as three-dimensional models,
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HE year just past might be caolled a transi-
T tional one for the Medical Division, in thot,
while its basic progroms and cobjectives re-
- mained the same, new approaches ond new equip-
meni were brought to bear on existing problems, and
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section of this report. Weork has olse continved on
implementation of facillty space, porticularly the D
Wing of the old Cok Ridge Hospitol thol is being
turned over to the Medical Division. At the close of
the yeor, the work of aiteration was proceeding on
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counters, area scanners, and other related instruments,
is designed to obtoin oy much of this informaotion as
possible from the autside of the patient’s bedy,

The ORINS linear sconner consists of two rows of
scintilation ¢rystols with appropriate electronic equip-
men! for pulse-height selection ond confinuous count-
rate recording. One row of detectors is above the
table thot holds the patient, the other directly beneath
it and under the toble. Both rows are collimated 1o
"see™ only one tronsverse segment of the body at o
tine. The lable with the patient on it is euiamatically
moved lhrough the sensitive area, and a record is
produced that shows the emount of rodicactivity at
all points along the length of the patient’s body.

The linear scanner lies between the areo scanner
and humon body counlers in sensitivity and degree of
localization of radicactivity. 11 gives semiquaniitative
informatien and good longitudinot delinition of areas
of aclivity; better evaluation of creas of diffuse ac-
tivity, not sharply localized, thon the area scanner;

and requires only about fifteen minutes of the patients

lime, -

The infermetion obtained with the linear sconner
has mony uvses. Accidentally ingested radicactivity may
be discovered. Rodioisolopes formed in the body by
accidenta! neutron irradiction can be assayed. Dicg-
nostic studies with administered isolopes make pos-
sible evaluation of the funetions of liver, kidney, and
other organs. Rodioisofopes given for therapeutic
purposes ¢an be studied 1o ascertain that they ore
properly localized. Finally, with improvements in these
detection technigues, there is reason 1o believe that
isolopic concer-detection siudies can be expanded
considerably beyond present usefulness,

In its use during the year, the ORINS linear scan-
ner has already revealed unsuspected metastotic le-
sions from thyroid carcinoma, and patterns of isotope
distribution in several diognostic and therapeutic situa-
tions.

ORNL Research Scanner

Since Jonuvary 1960, o research scanner designed
ond built a1 Qak Ridge National Laboratory has been
in clinical use at the Medical Division. This is an im-
proved area scanner ond has been used primarily in
studying patients with thyreid carcinema and in at-
tempting 1o detect and localize brain tumor,

With the new reseorch scanner, it is possible to
“see” both very lorge and very smoll dases of rodio-
activity, very shortly after adminisiration and al con-

siderable periods ofter administration. The scanner’s
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sensitivity hos been increosed so greally over former
models, that it actuolly presents the problem of over-
interpretation of normal physiclogical findings.

Preliminary work in potients with thyroid carci-
noma indicales that I1his scanner offers a distinet im-
provement in the facilities for dicgnosis and treat-
ment of this disease. 4t clso promises 1o be o worth-
while addilion 10 the diagnestic procedures ovailable
for locating brain tumors. The use of the sconner,
following injections of rodicociive maierials, clearly
demonstroted brain tumars in three patients, confirmed
by microscopic siudy of removed tissue. The eonly
known instance of failure 1o show o tumor when one
was present was in o palient with o pituitary tumor.,

The new scanner also promises ta be of velue
in the study of tumor in the liver.

Total-Body Irradiation and
Marrow-Graft Studies

Further advances in research on totol-bedy. irrn-

" diation were made of the Medical Division during the

year. The program is directed to applications in pa-
tients of the important results of animal investigations
reported from other laboratories. Siudies of the poten-
tial usefulness of grafts of bone marrow in poiients
are an important part of this werk.

Analysis has been mode of a group of patients
with acute ond subacute levkemia treated by toial-
body irradiation ot the Medical Division, af relatively
high levels, in several cases accompanied by bone-
morrow grofts. Results have been varied, for severa!
reasons: 1) Some potients trected have beer in un-
fovarable stages of leukemio, resulting in death be-
fore any clear-cut evidence is obtained as to the suc-
cess or failure of the treatment. 2} large doses of
total-body irrodiation alone will produce temporary
remissions in certoin cases of acule leukemio. In
cases that have shown remission after combined treai-
ment, it is difficult to determine the relative impor-
tance of sach element — irradiotion ond marrow
graft — in the remussion.

it was ohserved that the cells of acute leukemia
ore often quite rodicsensitive, and showed rapid
breakdown soon after large doses of irradiation. All
levkemic patients showed some degree of bone-mar-
row hypeplasio after treatment, Some died during this
peried, after manifestations representing both levke-
mia and radiation effects, A few developed normal
blood formation, but without clearly demonstrating o
successful “toke” of the bone-marrow graft. Stlt others

developed reactivation of leukemio ofter only tem-
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" porory suppression of the levkemia cell count, without
. any real remission in the disease.

In additicn to the high-dose studies, several pa-
tients with chronic levkemiac and other malignont dis-
eoses hove heen given low doses (50 roenigen mid-
line air dose) of total-body irradiation. None have
experienced significant symptoms or adverse effects.
Some have shown improvement, with o reduction i1o-
ward normal of elevoled white blood counts; others
| ... have shown no definite chonge. As knowledge ond ex-
perience are gained of this dose level, higher doses
will be given. This type of theropy has been used for
many years in the treatment of levkemio and paly-
cythemic; the present study is plenned to add newer
biachemical ond bhematologic techniques in evalua-
fion, and 1o relate the results to effects of higher
doses.

In Moy 1940, the first potients were ireated in
the Medical Division's newly consiructed facility. for
tosal-body irradiation. (See'pictlure‘)m'l'his facility con-
sists of o small room which has eight 500-curie cesium-
137 sources, one of each carner, with filters that per-
mit control of the rodiction dose rate, and o vniferm
density at the bed in the center of the room, where the
potient lies. Treatment time may vary from o few
minutes to several hours.

Thick concrefe walls end a labyrinthine entrance
confine radiation 1o the treciment room, and, by «
system of mirrors, the patient can be cbserved during
treatment without significant radiotion exposure to the
observer.

A technician demonsirates the contral panel for the ORINS tolal.
body irradiation facility, Tha mitcor ol cight js one of three in
the arare that enables the potient and nurte Io see coch other
ol oft limes.

This new focility provides much more uniform ra-
diation dose to the whole bady than previously avail-
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able improvised techniques using cobali-60. The new
equipment also mokes it possible to deliver a given
dosc over a wide choice of time intervals. The im-
portonce af these improvements in flexibility and uni-
formily of dose is not yet known; it is believed that
better control of these faclors is one step in allowing

a precise study of telal-body irradiation.

Amino-Acid Studies

Continuing in conjunction with the foregoing pro-
grom hos been the biochemicel analysis of amino
acids excreted by humans afier total-bedy irradiation,
as o possible index of the level of irradiation.

Previous sludies on the victims of the radiolion
accident at the Cak Ridge Y-12 plant in June 1958
bad indicated an increase in excretion of 1aurine ond
beto-aminoisobutyric acid, with bela-aminoisebutyric
acid as the better indicator of dosage than taurine at
higher levels. Subsequent investigations showed in-
creased excretion of these two substonces in a leu-
kemia patient who had received 935 roentgens of
cobalt-60 irradiation, and in o patient with lung
cancer who had been treated with o lorge dose of
nitrogen mustard.

Studies of the excretion of creatine in the Y-12
victims and in patients who had received vaorying
doses of ircadiation, at high and low levels, seem to
indicate that irradiction does not offect creatine ex-
crefion in humans, even when creatine metabolism i3
ebnormal, unless the exposure is to a high dose {(as
in o patient who received 935 roentgens). It might be
possible, therefore, to select victims who had received
lethal doses of radiation from those who had received
lesser doses on the basis of elevated excretion of three
compounds: taurine, beta-aminoisobutyric ucid, and
creatine. The first two would be elevated at doses
similar to those involved in the Y-12 accident — 40 1o
300 rad {rodigtion absorbed dose) — whereas all
three compounds would be excreted at higher levels
when the exposure dose approoched 1000 roenigens.

“Secondary-Disease” Studies

One of the limiting problems in the treatmem of
irradiation sickness by transplantation of bone-marrow
cells is the development of o metabolic disegse that
appears ofler recovery fram irradiation and that may,
but does not necessarily, prove fatel. The nature of
this “secondary disease” is unknown, byt it is related
to @ genefic incompalibility between the donor cells
and the host. If the metobolic alierations that charac-

tenze this disease could be worked out, it is canceiv-

able that treatment would become possible. Since hu-




mans ore genetically nonidentical, except for certain
twins, transplontation of bone-meorrow cells might
lead 10 o syndrome similor to the “secondary disease”

in ammals.

Studies of the distribulion of amine acids in plas-
ma ond tissue of onimals that have been irradigled
and given bone marrow have been underiaken joinily
by the ORINS Medicol Division and the Biology Divi-
sien of Quak Ridge National Loberatory, This invesh-
galion, although incomplete, has olready shown that
there are changes in the liver. The changes that have
so for been found also occur 10 some degree in mice
given genetically identical bone-marrow cells, so they
are not reloted solely 10 “secondory disecse,” How-
ever, the changes in liver are exaggerated in mice
given bone-marrow cells from a different stroin, and
it is believed that these findings are significant in rela-
tion to the metabolic disorder of “secondary disease.”

Y-12 Plant Radiation Accident Victims

The men who were exposed 1o significant
amounts of whole-body radigtion in the Y-12 plant
accident on June 16, 1958, have received periodic
medical exominatiens at the Medical Division. They
have continved to work without difficulty, and have
semained in good physical condition. Blood counts
and bone marrow appear normel and indicate re-
covery from the profound depression of the bone mar-
row that was present in their course. These men will
continue te receive careful medical observation.

Autopsy Studies After Total-Body Irradiation

During the year, outopsy studies were done on a
series of patients, most of whom had advanced acute
levkemio not responsive to drug therapy, who died
ofter treatment with total-body irrodiation and at-
tempted bone-marrow transplontation at the Medical
Divisien. One phose of an intensive clinical and labo-
ratory evoluction of this treaiment is the gross and
microscopic study of tissues of ten patients who died
at intervals up to 35 weeks sfter treaiment, The ex-
posures, ranging from 210 to 940 roentgens, were
usually given in one treatment.

The tissues revealed no harmful consequences of
the alempts 1o tronsplant marrow, The patients who
died relatively soon after treatment showed radiation
effects, and evidence of hemorrhoge and infection
{which may be associoted with bath rediation and
levkemia). Leukemic cells were rare or virtuelly ab-
sent in some. Those who lived imere than a month {some
of whom had been through a temporary remission of
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the disease) showed at death typica! leukemia with.
out cvidence of significont radiation injury. One im.
portant observation -in this series of cases wos the ob-
sence of sericus radiation damage to the gostroimesti-
nal tract ofler exposure as high as 940 rocinigens.

The number of autepsies that hove been carried
out throughout the world en persons expesed to tolal-
body irradiation is so exiremely smoll that this work
at the Medical Division is parficvlarly important.

Additional Clinical Programs

Severo! other programs in progress of the year's
end and no! yet ot the point where definitive rasults
are avoiloble include studies on body burdens and
doses ot alout the level of the so-colled “maximum
permissible concentrations” of radionuclides in the in-
testina! fract; a clinical study of the short-lived iso-
iope, calcium-47, in solving preblems in mineral meta-
bolism and bene physiology; and 1osearch into the
radiosensitivity 10 tumors and other tissues in relation
to the conceniration of oxygen.

PRECLINICAL STUDIES
New lsotopes and Methods

The Medical Division conlinuves to study new iso-
topes and methods for potential medical uses rela. -
tive to treaiment ond protection. This emphasts is
maintained although the genercl accent on therapsu.
tic possibilities of rodicisotopes as internal emitters
has declined — more so because of the ropid success
of other experimental gims {diognostic tesis, external
measurements, therapy machines, ete.) than to proven
failures for internal emitters. New ideas and approach-
es to enhance the use of radicisotopes os internal
sources of irradiation hove been scarce since the first
efforts with inert colloido! preparations — a facler in
the Medical Divisions emphasis on this objective.

One objective of the program is the evaluation of
radiciselopic preparations for internal use. During this
past year, animal studies were made with radiooctive
yitrium-20 as an internal irrediation source, similar
to the manner in which radiogold and radiochremic
phosphote have been used. Distribution studies in ani-
mals have indicaled, however, that the particular
preparation of yttrium used in the studies was not
sufficiently biclogically stable for selective immohiliza-
tian. Other preparations will be considered.

Eorlier studies indicated that certain poivntially
useful rare-earth rudioisotopes (including radicactive

isatopes of lutetiom, holmium, end yitrium) concen-

trated in the lymphatic systems droining o particular
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site of administration. This prompted the recent evolu-

atien of direct intralymphatic odminisrralion in experi-

meatal onimals of rodicaciive colloidal gold, rodio-
cerium chloride, and radioyttirium chioride. Preliminary
sesults indicated important focters requiring  further
evaluation: nature of the chemical, dose volume, and
administration rate. A proper combination of these foc-
tors may afford o practical procedure for iniralym-
phatic administration of radioisclopes.

A small-animal linear scanner has proved o con-
venient woy lo screen rapidly the general internal pat-
tern of radicisotopic distribution. Plonned studies in-
cude the use of radiocisotopes whose internal patterns
are quite different according 1o the compound used.

The multiplying uses of nuclear materials produce
an increased probability of internal contamination.
Many of the contaminants in fission products are un-
common in biological processes; many ore heavy
metals, difficult 1o eliminate from the body. Tracer
studies with some of these elements indicate that
natural excretion occurs mainly during the first few
days ofter administration, correborating findings ot
other laborotories with other fission-product metals.

Accomplishments to date on the evalustion of
hemodiclysis {artificial kidney) as an additional chon-
nel of excretion include experience with o relatively
broad scope of methads and preliminary application

A college troinee learns io monipulate the conteols of the artificial
kidney thot is ysed for speciol radivisefopic stuclies in the Medical
Diviston's preclinical research program.

ta selected radivisotepes. This is not an approach for
wide civilian application, but would appear fryiiful

for special medical problems.

Greater availability of relatively shart-lived radio-
isolopes of medical interest, such as yttriom-20, would

greally promote their usefulness. The Medicel Bivision
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is field-testing o generaior, designed at Brookhaven
Mational Laboraiory, to prepare yitrium-90 from its
parcat, strontium-90, quickly and with minimal stron.
tium conlamination, The generator, lcaded with 100
millicuries of sirontivm, yields more than B0 millicuries
of yttrium-20 weekly; the product cun be seporated
ond prepared for administration in about one hour,
The mechanical operaiion of the generator is excellent;
an assay of the product with respect 1o strontium-90
coniamingation is incomplete.

Rare-Metals Metabolism

The Medical Divisian is interested in the meta-
bolism of cerloin rare metals for three principal rec-
sons: the radioisotopes of potential medical interest
they offer; the current expansion in their industrial and
commercial avoilability; the fact that rare-earth radie-
isotopes aecount for 25 to 50 per cent of the total

- radicactivity in- fissien producis at verious inlervals
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during the first year of decay.

One phase of the program is concerned with the
largely unknown field of the biochemical reactivity of
rare metals; another, with the effect of rare metals
of unknown physiological rele on enzyme systems. Vir-
tually complete at the yeor’s end were studies on the
excretory pattern of cerium and ytrium in dogs, and
distribution studies of intravencusly odministered ceri-
um,

The division has found major metabalic effects of
certain isotopes to have gonodal, adrenal, und pitui-
tary relationships. Differential locolization in the adre-
nal gland is high and preferential to the cortex; rela-
tive distribution to the gonads and pituitary s quite
low. It is therefore difficult to correlate preseni meta.
bolic effects with distribution in the gland itself, or in
the rest of the body.

In studies on the microbiclogical response 1o
various rare melals, especiatly theose represented as
fission products, ORINS has investigoted the uptake of
mixed fission products and of cerium to illustrate the
rarg-earth component of fission products in bocteria,
fungi, ond yeasts, becouse these small, unicellular or-
ganisms demonstrate general principles of uptake that
will later be applicable to studies with humans. Gen-
erally, all orgonisms showed a prominent concenirat-
ing ability of rodioactivity, associated with their
growth phase; olso, the uptake of cerium generally
exceeded tha! of mixed fission prodﬁcts — surprising
in view of the wide scape of elemental composition of
the latter. The next phase of study is designed to indi-
cate the noture of this upta' -
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Biothemical Studies — The Rare-Earth
Fatty Liver

Toxicity studies of rare earths given introvenously
showed acute chonges in the livers of rals, with rever-
sions to normaley in about a week for rals that sur-
vived, The change wos recognized as acule foly in-
fittration, more rapid and intense than other known
fatty liver responses. This system is a polential tool
of unusual volue for fundamental biocchemical study
of lipid metabolism, as well as for defining the effect
of rare metals. ORINS has completed a study on
charagierizotion af the rare-earth fatty fiver with re-
spect to various influencing faciors, and 15 now under-
toking research to define the biochemicol mechanism.

The acute metabolic effects caused by cernoin
rare eorths in rats ond a few other experimental spe-
cies do not invalidale the potentiol medical usefulness
of their radioisctopes in man. The experimental-gnimal
studies show that only the intravenous route oHords
any hozard, and that toxicity by all other routes is
extremely low. These routes by which toxicity is low
are those by which most medical applications would
be likely.

TRAINING

During the fiscal yecr 1958-59, the Medical Divi-
sion devoted a considerable amount of time and ef-
fort to the design, construction, and testing of a group
of fraining devices for use in the courses administered
by the division. (See ORINS 13th Annual Report.) The
successful development of these devices, os well as
loboratory exercises, curricule, and teaching tech-
niques, encbled the division to carry out its progrom
of instructional courses this past yeor with a relatively
smali amount of effort and considerable economy of
time for the staff members involved,

Ten coursas were prese'ntecl during the year, with
a total of 185 paorticipants. They included three ses-
sions each of Preclinical | ond Preclinical {l, twe pao-
thology courses, one auvtoradiogrophy course, and ane

course in hematology.

This last course, “Radioisotopes in Hemalology,”
was presenied November 16-20, 19259, with approxi-
mately 40 porficipants, and nineteen invited guests

who served os faculty, in oddition to the regular staff
members. Numerous requests for repetition of the
course were received, and a number of applicants
were not accommodated at the time the course waos
presented becouse of space limitalions. Although the
Medico! Division staff is gratified by the response
to this special course, the division’s main {roining em-
phasis will continue to be placed on‘the regulor intro-
ductory courses.

Some of the training aids developed for use in
these courses have proved so valuable that they have
been submitted for publication in the literature, to
wssist other orgonizalions in their troining programs,
There has also been an evolotion in ceriain parts of
the training courses; these changes, with the addition
of new isolope technique procedures and refinements,
have been incorporated into the course presentations
os their worth hos been proved.

Requests have been moade thot the Medical Di-
vision provide intern training end troining for medicol
technicians; such progroms ore, however, not feasible
under present circumstances. It is planned to provide
some preliminary trgining for pathology residents at
the division, but the grealer part of the pathology-
training program will continve 1o be carried out at
the resident’s home institution.

Abboit Laboratories olfers o student fellowship ot
the Medical Division, open 1o medical students during
the off quarter of the junior year. During his stay at
the division, the student porticipates in the regular
clinical pregram and becomes acguointed with radio.
isotope and research techniques. The award this year
was given to James Densler of Meharry Medical Col-
lege, who begon his stoy at the division in June,

In addition to its regular stoff, and those scient.
ists who visited the Medical Division to participate
in the training courses, the division continved its pro-
gram of short- and long-term residencies for "outside”
scientists. This year the roster included fourteen resi-
dent physicians in attendance for three jo four months;
two one-year residents in experimental medicine; o
one-year postresident in rodiclegy; and four visiting
scientists from outside the United States whose terms
ran from six months to o year. Further details on these
residents is supplied in Appendix il of this report.

e




PUBLICATIONS FROM THE MEDICAL DIVISION
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)mduws. &. A, "Medical Probloms Encountersd in the Hand-
ling of Radicisatopes. Las Medias de Seguridad contra
s Radiacion Observadas sn un Laborzatoric de Radio-
isofepos,” In “Symposium on Health Physics in Bislogy
and Medicine.” Held at the University of Pusrio Rico
School of Madicine, San Juan, May 26.28, 1958. United
Siates Atomic Energy Commission Report TID-7572, June
1959, pp. 72-9!, English adition and pp. B0-90, Spanish
adition. Mo raprinis are available but the complete docu-
ment may be ordered from the Office of Technical Serv.
ices, Department of Commerce, Washingtan 25, D. C,
Price $2.00,

- Andrews, &, A, "Radialion Accidents.” In "Fallowt.” Edited

by John M. Fowler. New York. Basn: Books, Inc. 1960,
pp. 106-114,

T Andraws, G. A, "Soma Goneral Con:aph. of the Clanu:al Usa
. of Radioactive lsotopes.” In "Medical Physics,” Yol.
ediled by OHo Glasser. Chicago, The Year Book Pub-

lishars, Ine, 1960, pp. 302-30&.

tha Accidental Radiation Expasure at Y-12' in "The
Acute Radistion Syndreme ~-= A Medical Repori on the
Y-12 Accidenf, June 16, 1958 United States Atomic
Ensrgy Commission Report ORINS.25, April, 1959, M,
Brucer, Compiler, pp. 2.1.2.10,

&. A, Siterson, B. W. Kretchmar, A. L., and
. L L1k ¢ | a L | t 0 L] 1= 4 "~ - - el
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Brucer, M. "The Need for Medical Reactors.” Talk at the Con-
forance on Medical Uses of Nuclear Reactors, Atlanta,
February 14, 1959. Mimecgraphed, April 1959,

Brucer, M. "Tha Organization of Scientific Affairs A sum-
mary of remarks made at the Hershey Conference of the
Division of Scientific Affsirs of the American Madical
Associalion, Septembar 1959, Mimeographed, November
1959,

Brucer, M. "Pushing the Panic Button in MNuzlaar Medicine.”
Summary of remarks to the Second Annual Conceptual
Sympaosium, sponsorsd by the Atomedic Research Canter,

Inc., Air University, Maswell Air Force Base, Alabame,

March 18-23, 1959, Mimoeographed, 1959,

Rrucar, M. "A Survay of Brachytherapy." In "Roenigens, rads,
and Riddles; a Symposium on Supervoltags Radiation
Tharapy.” Edited by M. Friedman, M. Brucer, and E
Anderson. _.United States Atomic Energy  Cemmitsion,
1959, pp. 449456,

Brucer, M. “Thyreid Radiciedine Uptaks Measurement. _A
Standard System for Universal Intercalibration.” United
States Atomic Energy Commission Report ORINS-19, June
1959. Available from: Office of Technical Services, De-
partment of Commerce, Washingten 25, D, €. Price
$3.50,

Brucer, M. "Thyreid Radiciédine Uptake Measuremsnt. A
Standard System for Universal [ntercalibration.” Trans.
lated infe Japanese by Hirotake Kakehi, M.D. and Terueo
Nagai, M.D. Published by the Bunkode Company, 2
Motofuji-cho, Bunkyc-ku, Tokyo, Japan, Price, 3000 yen.
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Darling, D. "The Practicelity of Cesium a5 a Telstherapy
Source." In “"Roenigens, rads, and Riddles, a Symposium
on Supsrvoltage Radiation Therapy.” Edited by M. Frisd-
man, M. Brucer, and £ Anderson, United States Atomic
Enargy Commisston, (959, pp. 4B85-489.

Fliedner, T. M., Cronlita, E. P, Bond, Y. P, Rubini, J. R.,
and Andrawi, &. A. "The Mitolic Index of HMuman Bone
Marrow in Healthy Individuals and lrradiated Human
Beings.” Acia hasmat. 22, 65-78, 1959.

Glaser, W, Gibbs, W. ., and Andrews, G. A. "Tha Mech-
anism of Removal of Ross Bengal frem the Plasma of
tha Rat Datermined by Autoradiography and Radicassay.”
J. Lab, and Clin. Med, 54, 5655-541, 1959,

Hayes, R, L. "Chomical Maasuroment of Intogral Dose.” In
"Raenigens, rads, and Riddles, & Symposivm on Super-
voltage Radiation Therapy." Cdited by M. Frisdman, M.
Brucer, and E. Anderson. United States Atomic Ensrgy
Commission, 1952, pp. &1-568.

Hayes, R. L. "Standard-Man Phanioms.” United Sistes Atomic
Enargy Commission Repart ORINS-33, April 1950, 10 pp.
Available from: Office of Technical Services, Department
of Commarce, Washington 25, D, C. Prica $0.50.

Kniselay, R. M. “Important Mon-Biolegical Contributions to
Radicisotopic Diagnosis.” J. lowa M. Soc. 49, 819-624,
1959,

Kniseley, R. M. “Pane! on Radicisotopes.” J. lowa M. Soc.
4%, 741, 1959,

Kretchmar, A. L. "An Alieration in the Excretion of Fres

Sarine in Urine frem Irradiated Humans." Nalure 183, -

1809-1810, 1%59.

Kretchmar, A, L. [intr. Gould A. Andrews]. "Quantifative
Urinary Amino Acid Excration of Mormal Men on Con-
trolled Dists,” [abstr.) Clinical Research 8, 84, (950.

Kretchmar, A. L, "Bicchsmical Studins.” [n “The Acutes Radia-
fien Syndrome. A Madical Report on the Y-12 Accident,
June 16, 1958." Uniled States Atomic Energy Commis-
sion Raport ORINS-25, April 1959, M. Brucer, Compilsr,
pp. 4.1-4.4.

Kyker, Granvil C. “Serum Protain Studies.” In “The Acuts Ra-
diatien Syndrome. A Medical Report on the Y-12 Acci-
dent, June 15, 1958 United States Afomic Energy Com-
missien Report ORING-25, April, 1959, M. Brucer, Com-
piler, pp. 7.1.7.2. plus 8 fgures.

Morris, A. C., Jr. “A Linear Scanner for Human Radicisotope
Retoarch.” United States Atomic Energy Commission Re-
port ORINS.33, March 1960, Available from: Office of
Technical Services, Department of Commerces, Washing-
ton 25, 0, C, Price 30.75,

Papavasilion, €. &. and Speas, C. J. "Fraciure of the Hyoid
Bone." Radiology 72, 272-274, 1959,

"Roentgens, rads and Riddles., A Symposium en Supervoltage
Radiation Therapy," Edited by Milten Friedman, Marshall
Brucer, and Elizaboth Anderson. United Siates Afemic
Energy Commission, 1959, 495 pp. Available from: Super-
intendent of Documents, Government Printing Office,

Washingtan 25, D, C. Frice $3.50.

Ross, D. A. “Discussions held on Decembar 28-30‘. 1959, at tho
Headquarters of the Internstional Atomic Ensrgy Agency,
Yienna." Mimeographed, Janvary 1950,

Ross, D. A. “Lincar Scans.” In "The Acute Radiation Syn-
droms: A Medical Report on the Y-12 Accident, June
16, 1958 U. S. Atomic Energy Commissien Report
ORINS.25, April 1959, M. Brucer, Compilor, pp. %.1-9.3

plus & scans.

Ross, D. A. "The ‘Modical Speetrometor.” Mimeographed
August 1959,

Rass, D. A. “The 'Madical Spectromefer' ™ In "Medical Phys-
ies," Vol 3, ediled by Cite Glazser. Chicago. The Yoar
Book Publishers, Inc, 1960, pp, 341-345,

Ross, D. A. "Praventive Medicine for Your Counting Equip.
mant.” Mimougraphed, July 195%.

Ross, D. A. "Yisits in England, January 1960." Mimsographed,
January 1560,

Simon, N.. Brucer, M., and Hayes, R. "Radiation and Louks.
mis in Carcinoma of the Carviv.'' Radiology 74, 905.
11, 1960,

Sitterson, B, W, "Clinical Rapord." In "The Aculs Radiation
Syndroma: A Madical Report on ihe Y-12 Accident Jung
16, 1958, United Stalas Atomic Energy Commission Re.
port ORINS.25, April 1959, M. Brucer, Compiler, pp,
132,

Snyder, F,, Cross, E. A, and Kyloer, G. C. "Liver Lipid Re.

sponse to Intravenous injection of Rare Earths in Rais'

J. Lipid Research |, 125-131, 1959,

Snyder, F., Cross, E. A, and Kyker, G. C, “Rara.Esrth Fatty
Livar,” Mature |85, 480-481, 19560,

Soyder, F. and Stsphens, N. "A Simplhiied Spectrophote.
metric Delermination of Ester Groups in Lipids™ Bie-
chim. Biophys. Acta 34, 244.245, 1959,

Snyder, F., Stephens, N., Gerst, L., and Kyler, G. C. "The
Rare-Earth Fatty Liver: Plasma Fras Fatty Acids. Fed,
Proc, 19, 229, 1960 [abstr, 148.5).

Steffes, C. H. “Histopalhologic EHects of Rars Earihs Ad.

ministered inlraperiloneally to Rats ~— A Preliminar

Report.” A. M. A, Arch. Indust. H. 20, 414-419, 1959,

ISOTOPES USED BY MEDICAL DIVISION

Arsenic.74 (2.2 me
Gald-198 1760 me
Caleium-47 3.59 me
Cerium-Praseodymium-144 [P} v LS me
Chlorine-36 (P} 10 mc
Cobalt-57 0.00076 mc
Chromium-51 5 me
Cesium-Barium-137 [P} e 50 e
lron-89 .. ! me
iron-59 {P] 0.5 me
Fissian Products 15 me
loding-131 Diedrast { mc
lodine-13] Oriodide 4,608 me
lodine {31 Radiocaps .o s 2853 me
lodine-131 Rose Bengal . e 15,75 mc
lodine-132 156G mc
Lanthanuem-140 {P] %0 me
Sodium-22 0.5 me
Phesphorous-32 280 me
Raalain 0.55 mec
fodine-13| Risa 51.25 me
Suifer-35 {P-1) 10 mc
hulivm 5 me
YHrium-90 40 e
Tricmat . .. . 0.50 me

ORINS HOSPITAL PATIENT DAYS

JUI‘;" [ 558
August ... eraen o e cprne crenerean 415
September | £S3
Octobar ... . 648
Novembor .. 477
Decembor . 295
January . 318
February - 382
March e e 389
April O, 507
May ...
June

Total Pationt Days e e e, 5471

Average Per Month e, 455.11

Averago Per Day o i §2.2
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MEDICAL DiVISION COURSES

.12 participants
.14 parlicipants
1% participants
37 pacticipants
.20 participanks
20 participanfs
19 parlicipants
A& participants
participants
8 parficipants

Penclinical 11 — August 3-7, 1959 Lo
Pathology — September 7-11, 195% .,
Preciinical | ~ Qelober 5-9, 195% ..
Hematology ~— November 15-20, 1959
Praclinical 1! — Dacamber 7-i1, (959 ..
Proclinical | — January 25-29, 1950 ...
Pathology — Fabruary 22-26, 1960 ...
Frachinical |1 — March 21.25, 1960 _.
Prachinical | — May 23-27, 1960
Autoradiography — June 20-24, 1980 ...

VISITING SCIENTISTS

o Diversity of Tennessee

Asei Rasad, M.DL L
Mempbhis, Tonnessee

Matsumotoshi, Japan

Torua Nagai, M. O, .......National Institute of Radiological
Sciances, Kurosuma-cho, Chiba-shi
Chiba-ken, Japan

Departmeant of Internal Medicine
Nagoys University
MNagoya, Japan

Hiroshi Saito

POSTRESIDENT IN RADIOLOGY -

Jose Brionet, M.D. oo .Dopariment of Radiology
University of Tennesses Memarial Hospital
Knozville, Tennessse

RESIDENTS {N EXPERIMENTAL MEDICINE

Flora Pascasio, M.D, e .Kings County Hospital
. Brooklyn, New York

e M iiversity of Maryland

Erancis T. Oda, M.D, ...
Baltimora, Maryland

RESIDENT PHYSICIANS

Stefan Issarescu, M.D. ... Nsw England Deaconess Hospital
Beston, Massachusats

Massachuseffs Seneral Hospital

Walther T. Weylman, M.D.
Boston, Massachusotts

David Foxman, M.D. ..........Clevaland Metropolitan Hospital
Claveland, Chio
Robert D. Hieber, M.D. oo Boston City Hospital

Boston, Massachusefts
G0k County Hazpital
Chicago, lllinais

Freidoun Eskandari, M.D, ... Cleveland WMeiropolitan Haospital
Cloveland, Chio

Robert Dingle, M.D, o, Boston City Hospital

Boston, Massachusotts

William T. McCoy, M.D. ... Massachuselts Ganaral Hospital
Boskon, Massachusatts

Hsirg-Lin Liv, M.D. ...

wereveeene-n Matsachusetts Genaral Haspital
Bostorr, Massachusatls

Elwin W. Donnelly, M.D. ... .Messachusetts General Haspital

Boston, Massachusets

Sigmundur Magnussen, M.D. ... Bostan City Hospital
Boston, Massachusetts

John B. Littla, M.D.

Murray L. Janower, M.D, ... Massachusetts General Hospital
. Baston, Massachuseits
Yosh Marvyema, M.D, ... Massachusetts Goneral Hospital

Boslon, Massachusetts

i Swedish  Hospital

Juan Fayos, M.D. .o
: Soattls, Washington
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Yoichiro Umegaki, M.D. ..........Shinshu University Hospital -
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MEDICAL DIVISION CLINICAL
CONFEREMCES — 1959

July 2: A report of the maeting of tha Sociaty of Muclear
Medicine, Chicage — R. L. Haysy, D. A, Ross, 6. C.
Kykar, G. A. Androws, M. Brucer,

Report on biomedical dirsctors’ meefing — C. 5. Shoep,

July §: Idiopathic thrombocytopenia purpurs. Lymphadenc.
pathy and pleural offusion [diagnestic problam) — Clini-
cal staff,

July t6: Changss in Yiver composition — A, W, Lawrence,
Lipid distributien studies — Fred Snyder.

July 23: Polycythemia with jaundice and wasight loss {cate
presenfation with auvtopsy {findings) — Clinical staff.
July 30: Two cases of anomia of unknown eticlogy — Clinical

woff.
August b: Diagnostic usas of redioiodine — A, L, Kratehmar,
Avugust 11: Discussion of laboratory exercises in praclinical
courses — M, Brucer, R, M. Kniseloy, clinical staff,
Augast 20: Setting-up procedures for scintiilation equipment
— D. A_ Ross.

August 27: Oxidative enryms sludies in normal and cerium-
treated rat livers — £. D. Baker,
Eission-product and cerium uptakes by various micro-
organisms -— G. T. Johnson.

September 3: Two patients with lsukemia and unusual pul-
monary lesions — Clinical staff,

Seplember 10: Fission-product and cerium uptake by vari-
ous microorgapisms — G. T. Johnson.

September [7: iron kineHe studies with Fe-5% — W. M.
Tauxe,

September 24: Clinical pathological confersnce — Clinical
staff.

October 1: Dosage in clinical rediotherapy — F. Comas.

October 8: Two cases of hyperthyroidism — Clinical staff.

Cctober 15: Fortal hyperisnsion with esophogsal varices and
hyporsplenism  {discussion of surgical treatment] —F.
Oda. i

October 22: Tha use of mstacorten in the treatment of hemz-
tolagic disorders — R. D. Hieber,

October 79: An unusual cese of ansmia and hepatosplenc:
megaly with sutopsy findings — Bill M. Nelsen.
November 5: Preliminsry studies with calcium-47 —~ G. L
Gleason, G. C. Kyker, D. A. Ross, Fiora Pascasio.
Movember 12: Problems in nuclear medicina {Midget Exhibit

F-2} — M. Erucer.
Movember 19: Totalbody irradiation — B. W. Sittersom,

G. A. Andraws.
Discussion—E. Donnell Thomas, ©. C. Congdon, et al.

December 3: Lethal and leukemogenic effects of irradiation
—D, J. Mewissen,

Decomber $0: Dizgnastic uses of radiciadine — A. . Kretch-
mar.

December [7: Whole-body counters ~— D. A. Rous.
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January 7: A pabent with Hodgkin's dizease and bilataral
pleurel effusion, Mustrating a change In the morpholegy
of the neoplasm — Clinical siaff.

January 4: Plasma-fres falty acids and tatty-liver infiltra-
tian -- Fred Snyder.

Janvary 21: 50 r totalbody irredistion in hematategic dis-
orders [plans and preliminary results) — Clinical staff.

January 28: Therapeoutic usos of radieiodine — Clinical staff.



February 4: Modification of radiafion rasponse ~ F, Comas.

Febtuary 11: Modification of radiation respunsa [¢ontinued}
— F, Comas.

Febroary 18: Testing for effectivensis of the training pro-
gram — R, M. Kniselsy.

February 25: Whols-body counting in thyroid disesse —
C. C. Lushbaugh,

March 3: Snatches from the Chalk Rivar meetings ~— &, C,
Kyker.

March 10: Pocphyring and whole-body irradisiion — R, L.
Hayas,

Mareh 17: Case illusirating diagnostic, therapeutic, and in-
vostigative uses of isctopss — Clinical staff.

March 24: Tasts for thyraid function — A, L. Krsichmar,
B, W. Sittarsen, G. A. Andrews, R. M. Knisslay, of, al.

March 31: Polv:iythemia with h.rminu] myeloproliferative dis-
order — Clinical-pathological staft.

April 7: Two diagnostic cases — Clinical staff,

April 14: Whole-body doses [past, prasent, future) — A. C,
Merris, Jr., D. A, Ross, M. Brucar.
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April 21: Autopsy findings in Jen palients treated with total-
body itradiation for leukemis — Bill M. Naslson, C. H.
Steffaa,

Aprit 28: Enlargsment of liver in irradisted mice treated
wilh bone marrow — A, L. Kreichmar,

May 5: Rasaarch scanner in clinical use: Hot spots . . . but
what — Clinical staff,

Moy 12: Liquid scintillation counting — Frad Snyder.

May 19: Metastatic carcinema with autopsy findings — Bill
M. Nelson, clinical staff.

May 26: Two cases of thyroid disease for possible iodine. .
13! therapy — Clinical staff.

Juns 2: Preliminary radicisotopic studies of the artificisl kid-
ney — Asarl Rasad.

June $: Pralminary report on brsin seanning program —— F,
Oda, C. C. Harris, 4. E. Francis, Jr.

June l6: Review of some effocts of total-body irradiation in
human besings — R. M. Kniselay.

June 23: Absorption and excretion of amine acids — R. C.
Baldridge.

June 30: A nerve growth prameling protein — Stanley
Cohen.
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continued to occupy a promineni place in the
clinical research program during the past year.
The new fotal-body irradiation facility was completed

STUDIES on the effects of radiation in man have

“and this permits giving a more uniform radiation dose

over a wide range of dose rates. Emphasis has shifted
from sitempts to obtain successful grafts of bone mar-
row in patients given large doses of total-bedy irradi-
ation to studying the effects of small doses of radiation
given to the whole bedy in various diseases, This
program has been broadened 10 include immunologi-
cal studies by the addition of an immunolegisi to the
staff in midyear. Special studies of the effects of local
port irradiation on normal bone marrow are being done
in palients receiving radiation therapy for nonhemato-
logic diseases,

Applications of radicisotopes in the study and
treatment of hematologic disorders in general con-
tinues to be of great interest. Special projecis slarted
in this area during the year include studies on iso-
topically labeled blood platelets and plasma cells.

The long-range programs pertaining te diagnostic
and therapeutic uses of internal radicisctopes have
been pursued. In addition to their research value, these

. programs give basic training for resident physicians.
They also provide the basis for most of the scanning,.

which canstitutes a program in jiself. Continual attempts
have been made to improve scanning egquipment, tech-
niques and interpretation, and to extend the applica-
fions of this procedure.

The outpatient service has grown considerably both
in scope and number of patients.

CLINICAL STUDIES

Total-boedy Irradiator

The Medical Division of the Oak Ridge Institute of
Nuclear Studies has been making use of the specially
designed total-body irradiation facility that was com-
pleted last year. This instrument employs eight sources
of cesium-137 (an isotope with a long half life), se
arranged that a uniform radiation dose can be given
to the whole body of a patient. It is also possible 1o

vary the dose per minute over a rather wide range in
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order to determine whether the effects of a given
dose are dependent on the speed with which it is
delivered.

ANIMAL STUDIES.

field produced by this instrumeni makes it possible to
irradiate animals without confining them in small con-

The large, uniform radiation

tainers. Information derived from animal studies can be
correlated with that derived from studies of patients,
with assurance that the irradiation was delivered under
identical conditions. It is true, of course, that in small
animals the size of the body allows much greater rela-
live penetration of the radiation; however, with the
high energy of cesium-137, this difference in effect is
nat so pronounced as it would be with lower-energy
radiation.

DOSIMETRY. Measurements are being made on the
radiation doses the new irradiator produces in tissues.
The exposure in air can be easily measured and is
known to be uniform over the whoele area in which
the patient lies; however, the dose to the deeper
organs depends somewhat on the size of the patient,
the thickness of tissue between the radiation sources
and the area of interest.

To measure these doses at varicus depths, three
models or “phantoms” were made with multiple com-

partments o represent the size and approximate di-

5taff members of the ORINS Medical Division are shown prepar-
ing a serics of dosimetry studies in the division’s total-body-
irradiation facility, vwsing & "phantom™ to represent a patient’s

hody.



mensions of the various parts of the body for a small,
a medium-sized, and a large patient. Measurements
have been made in these phantoms by means of clec-
trenic dosimeters. In addition, the average doses for
whole zones of the body are being measured with
chemical dosimeters dissolved in a liguid medium rep-
resenting lissuve.

TREATMENT OF PATIENTS, For many years, low-
dose irradiation of the whole body has been used in
the treatment of polycythemia and chronic leukemia.
Studies are now in progress at the Medical Division to
quantitate the effects of such treaiment. Carefully
standardized delivery of the irradiation and systemaic
coflection of data may add to knowledge already re-
ported in the literature. 1t will also »2 possible 10 make
comparisons with radiation delivered by other means
—tfor example, with internal radicisotopes.

At higher doses, efforts are being made to treat
other diseases not ordinarily teated in this way.
Patients with acute leukemia and widespread malig-
nancies of various types are in this study. Marrow-graft
studies are a- major subject for investigation. The
achievemen! of successful marrow grafts in human
pafients has proved exceedingly difficull. Temporary
remissions in acute leukemia have been produced by
irradiation and administration of marrow from donors
of different genetic constitution. It is now believed that
in most of these instances there was nc true survival
of the graft and the clinical benefit is attributed to the
irradiation alene. Although this is a disappointing ob-
servation from the point of view of the attempted
marrow graft, it is of value to know that irradiation
alone can have this effect on acute levkemia. It is an
effect that appears similar to that produced by anti-
leukemie drugs such as Methotrexate and é-Mercapto-
purine,

Total-body Irradiation

IMMUNOLOGIC STUDIES IN PATIENTS. Antibodies
are normally produced as a part of the body's pro-
tective system against microarganisms and foreign cells,
This immune mechanism, although protective, also pre-
vents the acceptance of donations of tissue from other
persons. Animal studies and clinical observations have
demonstrated that total-body irradiation will depress

the ability to produce antibodies. Knowledge about

the exact effects of irradiation on this mechanism is
important as a part of tissue-graft attempts and as a
basis for combating infection in heavily irradiated
patients. At the Medical Division, a program has been
initiated to define as clearly as possible the immune
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mechanism of the irradiated patient. Responses of pa-
tients treated by total-body irradiation are assayed by
selected immunologic techniques. It is also planned to
analyze the antibody-forming potentialities of cells
obtained from patients when these cells have been
subjecied 1o certain types of chemical or radiation

expasure,

MARROW-GRAFT LABELING STUDIES. One of the
problems confronting workers in allempted marrow
grafis is the difficulty in determining the fate of the
injecled material in assaying a graft “take.’” At the
Medical Division, two patients were transfused with
bone marrrow that had been labeled with radioactive
thymidine. It was possible 1o detect these tagged cells
in the bone marrow and in the peripheral bloed for
several days, and there was evidence that these cells
had shown some proliferative capacity after injection.
By ten days no cells were any lenger detectable, and
the method proved to be laboricus, with only a rare
labeled cell being available for study,

BIOCHEMISTRY OF TOTAL-BODY IRRADIATION IN

PATIENTS. Biochemical effects of irradiation have bozny -

studied to develop a method for determining doses in
radiation accidents. Such knowledge will lead to fuller
understanding of radistion injury and its treatment,
The intentional use of total-body irradiation in the
treatment of levkemias and cancer may have increased
value if biochemical effects are clearly understood.

Further studies of the effects radiation has on
excretion of amino acids in the vrine have been pur-
sued at the Medical Division. Assays were performed
on the urine from six persons exposed to an X.irradi-
ation accident at the so-called “tockpert (N.Y.} inci.
dent.”” These data were added 1o the earlier informa-
tion collected from study of the taurine and beta-
aminoischutyric acid excretion in the urine of the five
men exposed in an accident at the Oak Ridge Y-12
plant in June 1958, and in a man exposed fo a lethal
dose of radiation at Los Alames in 1958. Unfortunately,
in the lockport group, early samples of urine were
not available, hence, the previeusly noted early in-
creased levels of beta aminoisobutyric acid excretion
were not confirmed. Nevertheless, the taurine excretion
study did support earlier observation. Correlation was
observed between the estimated dosage and the
amount of taurine excreted in the four- to six-day
posiexpasure time interval,

The effect of total-body irradiation on the excre-
tion of taurine and beta-aminoisobutyric acid has also
been studied at the Medical Division in pasients with
leukemia. An early excretion of increased amounts of

S




" beta-aminoisobutyric acid is observed, with a progres-
" sive decrease 1o levels below pre-irradiation levels. A
similar ohservation was obtained after a large dose of

nitrogen mustard, an anticancer drug. The effect of

* jrradiation on taurine excretion in the levkemic patients
- studied thus far is not uniform, The evaluation of the
data is complicated and depends in part on the levels
of taurine excretion before irradiation, which in turn
* are dependent on the ingestion of meat protein in the
- diet. In contrast to irradiation, nitrogen mustard therapy
in ohe patient produced an immediste elevation of
taurine excretion, which was maintained for a period
of ten days.

BIOCHEMICAL CHANGES AFTER BONE-MARROW
. GRAFTS IN ANIMALS, [t has been observed that the
_liver enlarges in animals given a bone-marrow trans-
plant following lethal amounts of irradiation. Changes
are greater in animais given homologous cells {from
unrelaled donors) than in animals given genetically
_identical cells. This alieration in liver size may play a
significant role in “secondary disesse,” the disorder
that causes delayed death in animals given foreign
marrow after irradiation. This secondary disease has
assumed great importance as the main obstacle to suc-
cessful marrow grafts in experimental animals and

" may prove to be the greatest limitation in human
marrow-graft attempts. At the ORINS Medical Division
and Qzk Ridge National Laboratory, a joint study was
underfaien to see whether these changes in liver
weight were correlated with alterations in splenic
_weight and to investigate the biochemistry of secondary
disease. The finding that a correiation is present sup-
ports the idea that the changes in the liver size and
aspects of its chemistry are related to hemopoiesis
{formation of blood cells). The results suggest that the
fiver synthesizes precursor material for tissue compo-
nents and that this production of precursor material is
not restricied ta cells of the hemopoietic system,
Chemical assay of the total nitregen content of these
livers was determined and increases of nitrogen con-

tent were observed in animals given isclogous (identi-

anemia associated with these diseases is obtained from
diagnostic studies with chromium-51 and iron-59. The
degree of involvement of the liver and spleen can
sometimes be determined by radicisotope siudies and
scanning lechniques. Two specific problems in these
patients have been the subject of research studies—
hypersplenism and surgery.

HYPERSPLENISM is a condition in which the spleen
is involved by the chronic blood disorder in such a
way as lo add 1o the severity of the disease. The
spleen may act to destroy red <ells or reduce the
number of white cells and platelets {clofting elements)
in the blood. In such situatians, removal of the spleen
would be desirable, but because of the presence of the
chronic illness, surgery has an added risk and may
not be justifiable, At sthe Medical Division, irradiation
of the spleen in doses higher than those usually used.
has been applied in these cases, preceded and fol-
lowed by careful laboratory fests to indicate the effect.
The treatment in most patients has failed to centrol
the hypersplenic state, although it has sometimes been
beneficial in other ways to alleviate symptoms,

SURGERY is often contemplated in these patiants
with chronic bleod diseases, not only removal of the
spleen for hypersplenism but other needed operations,
which may or may not be related to the original dis-
ease. A review has been made of the results of such
operations, A rather high incidence of posioperative
complications has been noted. Cerfain principles in de-
ciding on surgery have been set down. In general,
these patients tolerate operations reasonably well,
and when surgery is needed it usually should not be
prehibited because of the presence of a chronic blood
disease.

TELETHERAPY. The development and use of radio-
active isotapes for teletherapy is a major interest of
the ORINS Medical Division. The great improvement in
these and other instruments for delivering radiation
from autside the body has added materially 1o potenti-
alities for successful freatment of certain types of can-
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A regular Medical Division stalf member confers with a visiting

scientist from Thailand on a plan of teletherapy treatment for a
pationt in the ORINS hospital.

standard X.ray studies. There is anm opportunity to
obtain specific information at the time of cperation,
and surgeons are being urged to describe carefully
the tumors they find unremovable. Somenmes small,
harmless, metal clips that can be seen with X rays are
left inside the body ta mark the limits of the tumer.
For a group of patients treated for carcinoma of the
urinary bladder at Oak Ridge, an abdominal operation
is done for the purpaese of determining the size and
location of the tumor and its extensions. Up to the
present time, eleven patients have been treated ac-
carding to this plan, # is too early to determine the
results and it is expecied that several years will be
required to build up an adequate series of cases and
to observe the outcome.

RADIOICDINE IN CANCER OF THE THYRQID. The
use of iodine-131 in the treatment of czncer of the
thyroid is constantly changing, because of new equip-
ment and new knowledge. After the enthusiasm that
followed the first discovery that the isotope treatment
caused dramatic benefit in certain cases, there was a
period of disillusionment associated with the discovery
that oniy a relatively small number of patients with
the disease would show an impressive concentration
of the radiocisolope in the areas of tumor,

During the past six or eight years improved meth-
ods have made it possible to use radiciedine as a
valuable adjunct to surgicat therapy. Surgery is etfec-
tive for most cases of carcinema of the thyreid, but in
the past a great limitation has been that surgeon:
could not determine the extent of the tumor-spread
in lymph nodes of the neck and upper chest. Even
operations that remove large amounts of normal tis-
sue often leave nodules of tumor in adjacent areas.
"Studies at the Medical Division of the Qak Ridge

Institvle of Muclear Studies have shown that radie-
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iodine will help lo locate these areas of cancer, and
allow their surgical removal in a rather high percent-
age of cases. The improvements in detection have
resulted . ‘om much better radioisotope scanning equip-
men) and the use of larger test doses. The mos) sensi-
tive studies are often made several days after the
isotope has been given. Another important part of
this program has been the use of a surgical probe
counter for detection of small functioning tumors at
operation. Several more years will be required before
final evaluation can be made of this approach 1o
therapy. In these patients treated effectively so far, it
is possible that areas of tumor will be revealed that
have completely failed 10 take up the radioisotope,
and have thus been allowed 1o persist in spile of the
hest observation. The study has already shown con-
clusively, however, thal many patients tfreated hy can-
ventional and rather radical surgery, without benefit
of radiciodine studies, are inadequately treated,

lsotope Localization Studies

All diagnosiic and therapeutic applications of in-
ternally administered radicisctopes are based upon
knowledge of the distribution and localization of the
material in the bedy. Essential requirements to gather-
ing such information are that the doses administered
must not be required to remain still for inordinately
long periods while being studied, and that the number
of blood samples obtained must not be unreasonably
large. Althcugh a sample of an isciope in a test tube
can usually be measured accurately with ease, detec-
tion and measurement of an isoiope inside a patient
present diffculties. The dynamic state may create con.
tinuous change in isotope distribution, Furthermare,
varying amounts of the radiation are absorbed as it
passes from the body and thus the measurements made
on the outside def =nd on the thickness and type of
tissue between the isotope and the detector.

Radicisotope scanning fechnigues have been a
major area of research effort at the Medical Division.
A linear scanner has proved exceedingly useful in
showing the distribution of isotopes in relation to.ihe
long axis of the bedy. It does not give any indication
of the location of the radicactivity in the lateral dimen-
sian, but yields data more nearly quantitative than that
obtsined from area scanners. Since the linear scanner
assays the whele body quickly, it is of value in study-
ing total distribution rather than localization within a

small area,

the Medical Division with the
improved area scanner, developed at the Oak Ridge

Further studies at




%ﬁ. linear scanner wsed at the Medical Divisian shows the foca-

s con of isatopes administered for disgnosut and therapeutic

)

ational laboratory, have yielded interesting and
aluable information. Most of its use has been in
-p_a'ﬁems with carcinoma of the thyraid. Small areas of
‘poarly functioning tumor can now be located. Some
sof-these have been found in pafients who, on the
basis of the best studies previously availakle, had been
iﬁought to be entirely free of residual tumor. Alang
“th showing areas of tumor or normal thyroid tissue,
ythe improved sensitivity of the scanner has made it
ossible fo study other areas of normal concentration
f iodine in the bady. Most of these were never noted
in studies with the equipment available earlier. Some
of them cause trouvble in diagnosis of areas of tumor.
e 55 Zonas of activity in the region of the mouth and nose
s are believed fo be associated with salivary and other

EN . .
Fgtandular secrefions. The salivary glands themselves

tiare sometimes seen clearly. Another zone of normal
Z activity forms a linear pattern low in the neck; this
¥ may be associated with the trachea or esophagus. The

131 concentration., Somewhat variable arsas of con-
ceniration have been seen in the mediastinum and

i tumors in the liver are sometimes soen, but only large
lesions are reliably detected, The splaen can be shown

and occasionally this yields information of diagnostic
" value.

The instrument has also served for studies of brain
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tumors. A total of 36 patients has been studied, with
positive findings in nine. Of these, histological confir-
mation has been made in seven and surgery has been
refused by two. OF the patients with normal scans,
three are known to have some intracranial abnormality;
only -me of these had a tumeor,

Tracer Techniques in Medicine

HEMATOLOGY. Clinical evaluation of blood dis-
orders and dynamics of blood-cell formation has been
greatly advanced by radicactive fracers, perhaps sec-
ond enly to the remarkable progress provided by
iodine-131 in the study and treatment of thyroid
disorders. Various technigues for evaluating red-cell
survival time, biood volume and red cell mass, and
iron absorgtion and utilization have been adopted to
study patients with disarders of bload-forming organs.
During the past year one special projec) at the Medical
Division of the Qak Ridge Institute of Nuclear Studies
has been the determination of the life span of plate-
lets, the small structures in the blood that play a part
in clotting. These studies have been done both in
patients with normal and those with abnormally high
levels of circulating platelets, The patient is given
sulfur-35 injections and some of the isotope is incor-
porated into megakaryocytes (cells of the marrow that
produce platelets). The platelets subsequently formed
contain the radicactive label and the amaunts of radio-
activity appearing in the circulating plateiets over a
period of days allow a curve 1o be plotted that indi-
cates the life span of these siructures,

Effects of local Radiation
cn the Bone Marrow

Extensive studies have been carried out in animals
to define the nature of radiation damage to blood-
forming tissues, the response of these itissues, and
their capacity to regenerate. Less complefe data have
been gathered in human beings, although valuable
observations have been made on the rare radiation
accident victims, and patients treated with total-body
irradiation. '

The knowledge of effects of local or “port” irradi.
ation on blood-forming tissues is incomplete, Some
patients develop depression of white- and red-cell
numbers after radiation direcied to a small part of

the body.

At ORINS, marrow of patients being traated for
certain cancers has been st.died before and during
the course of radiatien therapy, and during the recov-
ery phase. The pattern of marrow depletion under
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these treatment sites has been compared with unirradi-
ated sites by histologic sections, differential counts,
iron stains, and the ability of the cells to take up
radigactive thymidine, a precursor of DNA {decxyribo-
nucleic acid), The depletion of the usual white-cell and
red-cell precursors occors fairly early in the course
of the radiation therapy, which wsually is carried out
over a period of several weeks 1o obtain a cancer-
killing dose.

The appearance of regeneralion is less uniform. In
some patrents, increased iron depesits develop in the
irradiated sites.

Y-12 Accident Victims

Examinations of the patients from the Oak Ridge
¥-12 electromagnetic-plant radiation accident of June
16, 1958, have been conducted on an outpatient basis
at intervals of approximately six months. In general,
the men have remained well, and have continued to
waork full time, There has been slowly progressive de-
crease in indications in the men of fatigue, muscle

stiffness, nervousness, and insomnia, elthough they

siill persist in degrees varying from palient to patient,
and without correlation with the amount of radiation
received.

PRECLINICAL STUDIES
New lIsotopes and Methods

An investigation was made at the Medical Division
on the arfificial kidney as a possible adjunct to the
treatment of internal contamination with radioisctopes.
The artificial kidney is a device that is used in treating
patients with kidney failure. A stream of blood by-
passes through the instrument where certain substances
are removed by dialysis, and then is returned to the
body. After the accidental intake of a radicisotope,
this device might offer some assistance in early re-
moval of the unwanted material. In the studies done in
dogs at Oak Ridge, it was found possible to remove
significant amounts of some soluble radicisctopes
(sodivm-24, iodine-131) but cerium-144 was not effec-
tively removed even when large amounts of a chelating
agent were used to bind the isotope and keep it in a
potentially remavable form.

The specially designed ytrium-90 generator pro-
duced at the Brookhaven Mational Laboratory was
found to be practical and useful in tests at the divi-
sion. The device allows preparation of the yHrium from
its parent, stronlivm-90. Because of the long half life
of the parent isotope, the generator, once loaded,
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makes the ytirium isotope available for a long periog
without reloading, thus allowing continuous availabﬂi:y
of this isotope which has considerable value in invesj.
gaticnal and clinical work.

Nuclear Minerals Metabolism

The elements of the lanthanide series have con.
tinved to be the subject of detailed investigations at
the Medical Division. These substances are imporfam
because relatively large amounts are present in fission
producis. This means thal they may constitute a pos.
sible hazard for accidental human ingestion. On the
other hand, it means that they are available in quantity
for possible useful applications. Some of them have
been shown fo have potential value for medical appli.
cations.

Tracer measurements of a wide range of oral doses
have shown no appreciable gastrointestinal absorphicn,

Cerivm is as toxic as, or more so than, others ip
this series, and when given intravenously to rats in
stable form, causes acute metabolic disturbances, par.
ticularly temporary fatty infiliration of the liver. This
acule change is associated with a sharp reduction in
food intake and causes death in a small percentage of
animals, In the rest, recovery appears complete within
a week. During the past year studies have been car.
ried forward on the mechanisms of production of this
liver lesion. The endocrine status of the animal was
found to play 2 large role in the occurrence of the
fiver changes. Adrenalectomy, hypophysectomy, thy.
roidectomy, and alloxan diabetes will all prevent o
greatly reduce the amount of fatty infiltration of the
liver alter a standard dose of cerium. Distribution
studies in which radioisofope tracers were used showed
that these alterations in effects related to hormonal
state were not based uvpon alterations in the distribu-
tion of the cerium,

There is much evidence to indicate the prominsnt
role of plasma proteins in complexing and salubilizing
various elements among heavy nuclear minerals. Paper-
electrophoretic studies confirm that there is an associa-
tion, but they .re nol an adequate source of evidence
to indicate specific protein metal complexes. Prelimi-
nary restlts from the use of microchemical procedures
have indicated an effect on blood-sugar levels which
may be of significance in the explanation of the mefa-
bolic effect of cerium and cenain other lanthanons,

Chemical factors also play an important part in the
production of the rare-earth fatty liver. The routine
procedure calls for administration of the alement as
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e Medical Division staff membars are shown sxamining resully
“alactrophorstic separation of seyum proteins, as part of the
jon‘s preclinical research program.

%ﬁ’}he ehloride in a saline solution slightly acidified for
Bability. )f the pH is raised before administraiion, fatty
Hliver does not occur. Administration as the previously
gérlepared versenale also gives protection, but the ad-
5:3;_"“"‘
{ails to protect. A less stable complex, cerium citrate,

also causes fatty liver like the chloride. Changes in the
characteristic spectrum of selected lanthanons caused
-l;)f the presence of various biochemicals that were
sted, gave evidence of inferaction in dilute solutions,

stration of ‘versene -immediately after -the cerium

- -

Preliminary measurements of subeellivlar distribution
" cerium in liver have included nuclear, mitochondrial,
igssgbmicroscopie, and dissolved fractions prepared by
_géntrifugation. The dose of cerium that causes fafty
=i'i}|_fi|tra1ion is distributed among each of the four frac-
“tions; strictly duplicable results are difficult to obtain,
;I;u‘f the data suggest some translocation from the

“coarser to the finer fractions during the more intense

%{%hase of the fatty infiltration.

: " The inhibition of enzymes by lanthanons represen-
ative of those which do and those which do not pro-
duce acufe fatty liver was observed for relatively
imple enzyme systems (hydrolysases). Evidence of
nteraction with the enzyme protein is suggested by
he increased inhibition that occurs when the enzyme

aEE s preincubated with the metfal at a given concentra-
g ™
s tion.
REL
Iﬂ\l—\'v

Although the faity liver produced in rats by intra-
venous cerium is temporary, the element tends to stay
n the liver for a long period of time. Furthermore, it

@2 can be given repeatedly and the temporary fatly liver

Fresponse again produced. As many as 75 repeated
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liver occurs as for the single dose and a large total
liver content builds up, suggesting the possible use of
nontoxic elements in this series for radiographic delin-
eation of the liver,

Lipid Metabolic Studies

Siudies of lipid metabolism were undertaken 1o
throw some light on the acute metabolic disturbance
caused by various nuclear minerals. The rare-earth
farty fiver, further characterized by lipid measurement,
has become an extraordinarily useful teol for the study
of lipid metabelism, since it is characterized by periods
of rapid accumulation in one organ and subsequent
removal, The speed and intensity of fatty infiltiration
due io cerium and certain other lanthanons are dra-
matic, reaching three times the normal level of total
liver lipids with 48 hours, followed by complete re-
covery during three or four additional days. Chremato-
graphic separations (silicic acid chromatography) have
shown that the rapid changes in lipid compasition are
attributable 1o neutral fat. Subfractions of the phospho-
lipid fraction of iotal liver lipids may show relative -
changes of metabolic significance but the gross effect
is due to triglyceride. Mesurements both on the infact
animal and at the cellufar tevel concur to suggest an
inhibited utilization of lipid. More impressive evidence
from measurements of individual fatty acids supperts
the conclusion that mobilization of adipose fat, which
is normally found at various other places in the body,
is a major factor in explaining the increased liver
lipids, Gas chromatography for the measurement of
individual faity acids qualitatively and quantitatively
has found extensive use in these studies. The fatty acid
compaosition of liver fat and of adipose fat are distinctly
different in the rat, cleic acid normeally predominating
in one and stearic acid in the other. During the de.
velopment of fatty infiltration from cerium the oleie-
stearic acid ratio of liver fat jends to invert, 10 become
like that of adipese fat. Concurrent changes in the
fatty acid composition of plasma also give supporting
evidence that mobilization is a major factor in the
explanation. Various other biochemical stresses causing
fatty infiltration have been compared with the rare-
earth fatty liver by the same metho'oloc,

Total-body lrradiation Effects on Lipids

Acute fotal-bedy irradiation is reported by various
laboratories to increase the total plasma lipids of
various experimental animals. Relatively littie informa-
tion is known about specific changes of individual
fatty acids. Only recently, experiments were begun at
the Medica! Division of the Qak Ridge Instifute of
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Nuclear Studies to siudy the effects of toral-boedy
itradiation on the plasma lipids of the rat. Twenty-four
hours afier exposure to 840 +, distinct changes are
seen in the faity acid prolile of plasma lipids. In the
normal rat, fatty acids with 18 carbon aloms compase
practically all of the plasma lipids. Afler irradialion,
significant quantities of various short chain faty acids
appear, the normal falty acids are relatively decreased,
and there alse appear 1o be abnormal faty acids of
lenger chain length. Preliminary experiments on brain
lipids following similar doses 1o the head only show
changes that resemble those in plasma lipids after
total-body irradiation. These findings are of special
interest both for their fundamental significance, for
the passible evaluation of irradiation dose afler expo-
sure, and for comparison with parallel studies of
patients receiving total-body irradiation as therapy
for levkemia.

Radiation Effects on Hemoglobin
Formation

‘Total-body irradiafion is known to have profeund
effects on red cell formation. At the Medical Division
an investigation has been initiated on the early steps
of hemoglobin synthesis, with emphasis on heme pre-
cursors. (Efevated protoporphyrin has been reported
in animal radiation studies.) A first step was the in-
vestigation of methods for separation and analysis of
vrine porphobilinogen (PBG) and delta-aminolevulinic
acid {ALA). Present methads proved toe insensitive for
levels invalved in clinical chemical measurements, and
preliminary work was done on large-scale, ion-ex-
change separation of the compounds by pH fraction-
ation.

TRAINING

Training activities continue to be an essential ac-
tivity of the Medical Division, and may be classified
in three groups: resident and fellowship training,
qualification courses and special seminars, and miscel-
laneous. All are imporiant in the division's mission to
develop, collect, and disseminate information on the
medical uses of radinisotopes.

Resident and Fellowship Training

Ten short-terrn residents from several institutions
averaged three to four months in training. Also, two
third-year medical students were here under the
auspices of the Abbolt Medical Stedent Fellowship
in Nuclear Medicine. One resident in pathology was
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here for six months as part of the combined program
with 51, Mary's Hospital in Knoxville. Three one-yeq,
trainees from this country and two physicians from
foreign countries were also here for one-year fellow.
ships.

The program for these groups varied, depending
on the particular training mission, but were built aroung
the clinical program with participation in formaf ward
rounds, in the study and freatment of palients, i
evaluating diagnostic radicisotope tests and the man.
agemeni of patients containing radicisotopes; in addi.
tion they were oriented 1o the major current clinical
program on the total-body irradiation studies, marraw.
graft attempts, and the study of the effects of radiation,
Each of these trainees was also scheduled for the
ORINS Special Training Division’s basic course in radio-
isctope techniques in addition to the shorter instrue.
tional seminars of the Medical Division. Training aids
are available for manipulation and study, and residents
participated in the various conferences. In addition 1o
the three half days per week of formal ward-round
sessions, a weekly seminar in hemeatelogy was pre-
sented on Tuesday afterncons. A Friday noon work
conference was alse initiated to which residents were
invited. Physicians here for longer than four months
are expected to participate in one of the research
projects of the divisian. As before, this has proved to
be valuable to the program and has given the trainee
experience in clinical basic investigative work.

Research Participant Program

This continuing program has been 2 distinet asset
to the goals of the Medical Division. During the sum.
mer of 1960 there were five visitors representing
medical school or undergraduate faculties in bicchem-
istry, pharmacology, microbiclegy, and chemistry,
From each one, a productive piece of work resulted.
The participants added the skills of their own disci-
plines 1o the Medical Division program and in return
received training both in details of the research project
and special help in radicisotope methodology — for
example, chromatography or liquid beta scintillation
counting.

In support of this retearch-parficipant program, two
college students and one graduate student also joined
the program, two of them under the University Rela-

"

tions Division's Student Trainee Pregram. These “ap-
prenticeship” relationships were highly successful in

providing the additional man power for the experiments .

undertaken and also gave to these students a warth-
while experience in a research setting.
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uallfscahon Courses and
pec:al Seminars

+ quelification courses, given in separale one-
;g'i:'sessions as Preclinical {, Preclinical N, and Path-
;"",'g)f, were continued, Some changes in the approach
2 “certain topics and experiments have been necessary,
>u1 major alterations have not been required. As be-
ore Preclinical | introduces language and tools, prin-

Pai topics presented in half-day or one-dsy sessions.
J;g;hnlcal Il introduces application of the principles
(esented in Preclinical | using the same approaches to
,cquami the students with instrumentation and meas-
ureme”' and concepts they wse in clinical methods.
fhe third week is devoted to clinical diagnostic pro-
iedures that are performed by the students to meet
AEC license requirements.

ggi'aph)', was limited to eight parficipants and three
‘auditors, and was a fairly intensive and detailed course
‘emphasizing laboralery participation, ' '
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must know to use radioisotopes. In addition, plans for
an open-ended series of exhibits on applied tech-
niques are under way and some of these have been
prepared. Selected groups of these midget exhibits
have been presented st national meetings.

Members of the slaff presented a symposium en-
titled “Training Aids” 10 the spring meeting of the
Southeasiern Chapter of the Society of Nuclear Medi-
cine. They also were invited to present the annual
evening symposium ai the 1960 anaual meeting of the
Society of Nuclear Medicine. The topic was “Tools of
the Trade.” To & very large audience, the staff demon-
strated and described the devices proven successful in
the ORINS training of physicians in radicisotopes.

Requesis for thyraid uptake manikins continved to
be received and these kits have been shipped to widely
divergent geographical locations — Atlanta, Georgia;
Decatur, Winois; Los Angeles, California; Boston, Mas-
sachusetts; Sydney, Ausiralia; Bonn, Germany.

o w——a
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PATIENT DAYS

July . L 471
Avgust R, 487
September .. ... .. Lo 439
Cerober . 30
November - - . 517
December . L . 412
Jarvary . 493
Febroary ... .. ... . ... U 34
March . .. . o L. e - 4%6
April 37z
May | B 3Bé
June . - 2
Tolal Petient Days ... .. 5152
Averege Per Monlh _ . 445
Average Per Day 14.6
ISOTOPES USED BY MEDICAL DIVISION
Arsenic 74 11. mc
Calcium 47 , 1 mc
Carbon 14
Formic Acid 1.20 mc
Chlorine 38 e 050 me
Chremium ST e B.O243 me
Cobalt 57 0.30245 me
Cobalt &0 1.48545 mc
Gold 198 ., . 870 me
fodine 131
Criedide . . ... A348 mc
Risa [RTOTE, 225 me
Radiocaps . 37.94 me
Rose Bengal B.75 mc
Uracil - a3 mc
ledine 132 ) 10.0 mc
Iron 59 . 75 mc
Iran 59 {F} 250.5 me
Lanthanum 140{P} ... 120 me
Lutecivm R 149 me
Mercury 203 ....... 8.1 me
Fhosphorous 12 ” ... 284 mc
Patassium 42 o e e 2 me
Rachromate 4 me
Raclein 77 mc
Rubidium 86 1 me
Sadium 22 .60 mc
Sadium 2d s 1 me
Sulfur 35 (P-1) . 1215 me
Trithyrotope Solution 5 me
Triomet . 4.2 me
Yitrium 283 mg

MEDICAL DIVISION CLINICAL
CONFERENCES — 1960

July 7: Certain analytical problems and proposed methods—G. C
Kyker,

July 14: Trestment of hypersplenism by irradiation of the spleen—
F. Camas.

July 21: Porphyrins—Ray Hayes.

July 2B: Thyroid physialogy in diagnosis—Staf.

August 4: Current problems in thyroid carcinoma localized to neck
—5taff,

August 11: Changes in liver of irradisied, hone marraw treated
mice—aArthur L. Krelchmar,

Avgust 18: Audiolaped E. O. lawecence Memonal Leciure—by
Edward Teller, as presented at the 1940 Society of Muclear
Medicine meeling.

August 25: Fe-59 in clinical hemalology—W, 1, Tauxe.

September 1: Repor! on conference on chemical arganization of
celli—Helen Vadopick Geoswitz.

Septembr 8: Bone marrow transplantation in primales and second-
ary disease in primates and man—Llodewitk Marius van Putten.

September 15: The atute radistion syndrome in the rabbit—Herbert
8, Gersiner.

September 22: Therapeutic use af 1-131—B. W. Sitterson.

September 29: Some problems in the DNFB determinalion of
taurine—Ben Dowdey.
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October 4. Multiple myeloma~ David White,

Cctober 13: Poorly dilterentisted malignancy presenting #s en.
largement ol saitary lymph node—Bill Nebon.

Cclober 70, £Hedl ol cerium on farty acid mobilizstion — Fred
Snyder,

Oclober 27: Radicisciopes in medwine, decay made easy, the
Rehovoth conference—Marshall Brutee and D. A, Ross,

Movember 3: Trilinear charl of the auclides—Marshall Brucer and
D. A. Ross.
[-331 trestment of thyroid tancer in pregnancy [case repori}—
Herbert Cersiner,

November 10: lastrumental pH colorimelry—G, C. Kyker,

Nevember 17: Ouxidative phasphorylation—Robert C. Nordlie.

December 1: Midgel Exhibit Me. 4—FProperlies of radialion —
Marthall Brucor; Penclration of radiation—Ray Hayes; Clini-
cal-pathological conferance—Robert Johrson and Ralph Knise-
ley.
Deceml:nr 8: Midgel Exhibit No, 5—Ialeraction of gamme rays—
Marshall Bruces; Interaction of gamma rays—D. A Ron,
December 15: Thyroid physiology in diagnosis—Acthur L. Kretch.
mar,

December 22: Midgel Exhibit Ne. & — Interaction of charged
particles—Marshall Brucer; Detection of charged panticles—
D, A. Ross.

December 29: Resin uptake of 1-131—triiodolhyronine from serum;
ranges of values for patients with thyroid disease and othar
canditions—Ray Villalva.

MEDICAL DIVISION CLINICAL
CONFERENCES — 1941

January 5: Midget Exhibit Mo, 7—Muclear Physics Devices—Mar-
shall Brucer; Cyclotren- produyction techniques—Ray Hayes,
lanuary 12: S.pleen and liver weight carrelation Tn mice with bone

marraw grafts—Arthure L. Kretchmas,

January 19: Midget Exhibit Mo. 8—The levels of radiztian— Mar-
shall Brucer and Roger Cloutier.

January 26: 1-131 therspy of thyroloxicosis and carcinoma of thy.
roid—5taH.

February 2: Midget Exhibit No. $—Radiation safety — Marshall
Brucer and Roger Cloutier.

February 9: Two cases of anemia b undetesmined eticlagy—Helen
Vodopick Goswitz and Frank Goswitz,

Febroary 16: Midger Exhibit MNo. 11—Protection devices—Marshall
Brucer and Roger Cloutier,

February 23: |daho Falls reactor accident:
report—C, C, Lushbaugh.

March 2: Effect of total boady irradistion on fatty acids of plasma
and central nervous sysiem—Fred Sayder.

March 9: Sickle cell anemia with positive coombs and LE cell
preparation—Frank Gaswilz,

March 14: Midget Exhibit Na. 1d—lnstructions in case of accident
~Marshall Brucer and Gould Andrews.

March 23: Midget Exhibit No, 12—Contaminaiion; Midget Exhibi
MNo. 13—Waste disposaf—Marshall Brucer snd Roger Cloutier,

March 30: Therapeutic uses of {-131—=51aff.

April &: Rapid reprocessing of scan records—P. R. Bell, J. £,
Francis and C. C. Harris,

April 33: Thrombatic thrombocytopenic purpura—Helen Yodopick
and Bill Nelsen,

April 27: 1131 in diagnosis of thyroid disease—Staff.

May 4: Case presentation—Hodgkin‘s disease treated by tolzl hody
irradialion—Helen Yodopick Goswitz.

May 11: Midget Exhibit No. 19—Instrument far radialion delection;
Midget Exhibit Mo, 20—Inslrumen1 fur radialion measurement
—Marshall Brucer,

May 18: Some general thoughts on the treatment of cancer—
Gould Andrews.

May 25: Diegnostic procedures lor thyroid Function—Arthue 1L,
Kretchmer,

June 1: Midget Exhibit Ho.
Brucer and G. C. Kyker,

June 8: Midget Exhibil Mo. 16—Characteristics of measurement—
Marshail Brucer and Craig Harris.

dune 15: Siudies on tissve owygen levels—F, Comas,

June 22: The effects of local ircadiation (Co-80 teletherapy) on
peripheral bleod and bone marrow—Frank Goswilz.

June 29: Midger Exhibit Ne. 17—Counting statistics—D. A. Ross
and Marshall Brocer.

preliminary pathelogic

15—Mathematical taols — Marshall
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eo[ica/ :biuidion

The Division increased its emphasis on 1he study
of radiation effects, Patients have been given total-
body irradiation in order to assess ¢linical, hemato-
logical, bicchemical, and immunological respanses.
These resulls have bzen pursued simultaneously
with studies in experimental animals emphasizing
particular aspects of radiation effects, especially
the biochemistry of homelogus disease and the
effects of radiation on the fat of 1he bone marrow.

During the year much. attention.was.given 1o 1he
design and construction of a total-body counter
that will greatly augment the effectiveness of the
Division's program in stwudying metfabolism and
distribution of certain important radioelements.

RADIATION EFFECTS AND TREATMENT

Additional recent experience has given further
evidence that total-body irradiation in a dose of
about 300 r {without bone marrow treatment) can
produce remissions in some patients with acute
leukemia. In these patients, hematologic recovery
begins esrlier than in normal persons accidentally
irradiated at about the same dose; the significance
of this is not known. This earlier recovery after
therapeutic irradiation also has been reported in
some of the patients irradiated in other clinics for
kidney transplants. Further work is being done to
clarify these fime patterns of hematologic effects of
large doses of radiation.

Total-Body Irradiation at Relatively
Low Doses

Since Seplember 1959, twenty-seven patients
with chronic levkemia or malignant lymphoma
have received total-body irradiation in doses of 50
or 100 r, This treatment has been used for many
years in various hospitals but is usually given in
divided doses. 1t was decided to give & single
dose, so that the time of the response could be
clearly related 1o the time of 1the dose. Most pa-
tients had no early symptoms attributable to radia-
tion therapy, but an occasional patient complained
of nausea or lack of appetite, or both, on the day
of therapy or the following day. With two excep-
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tions, these symploms were limiled 1o the 100 r
graup.

In patients with chronic lymphocytic leukemia,
doses of 50 or 100 r produced a gradual diminu-
tion in {ymphocytic count, and enlarged lymph
nodes usually shrank somewhal. Most of the pa-
tients had subjective improvement. In the smaller
group of patients with chronic granulacytic leu-
kemia, distinct hermailclogic responses were always
seen and some clinical improvement was usual.
No significant benefit was noled at these dose

ranges in three patients with Hodgkin's disease.

Ferhaps the most significant results have been
obtained in lymphosarcoma. Here regression of en-
larged lymph nodes was greater than expected and
in one patient a rather remarkable improvement
in the bone marrow tock place, with disappear-
ance of extensive lymphoid infiltration.

Bone Marrow Lipids in Animals Given
Total-body Irradiation

The amount of fat of the bone marrow increases
after total-body irradiatian and a study on this has
been undertaken in animals. Specific questions
under investigation are: (1} the quantity of in-
creased lipid in irradiated marrow; (2) the chemi-
cal composition of the fat as compared with the
normal marrow fat and with other body fat stores;
and {3} physiological implications of these qualits-
five and quaniitative changes in relation to the
metabolism of marrow cells or the metabalism of
the whole animal. Studies in rats have shown that
the increase in marrow fat following irradiation is
largely due to an increase in triglycerides.

Studies of Homologous Disease

Hornologous disease, which has also been called
foreign bone marrow disease and secondary dis-
ease, occurs in experimental animals after they
have been given lethal or near lethal doses of
radiation and donations of blood-forming tissues
from healthy donors that are not identical in strain.
The animals thal receive the donor tissue survive
the ordinary period of radiation death but develep
a later disease characterized by weight loss (in



spite of a good appetite], failure of hair growth,
and cisorders invelving the lymphatic fissue. It is
believed that this disease is caused by an immuno-
logic reaction between the host and donor tissues.
Evidence indicales thal in most situalions the major
factar is the reaction of the donor tissue agains
the host. This prehlem has great potential import-
ance since it seems to be a major limitation in the
treatment of high-dose radistion injury with bone
marrow grafts, and also may be a major limitation
in the therapeutic use of other types of tissue
grafts in humans.

Cooperative studies at the Institute and the Oak
Ridge National Laboratory have indicated that en-
largement of the liver is a major feature of sec-
endary disease. Further evidence has recently been
derived frem biochemical dats on the livers of
these animals. Nitrogen content is temporarily re-
duced by radiation, and fat confent is not much

-affecled. These findings tend 1o rule out a degene-

rative process as an explanalion for the enlarged
liver, and suggest an increase in cytoplasm, for
this is the major cellular location of nitrogen and
phosphorus. The microscopic study of the livers of
these animals also indicates that the enfargement
is mainly in the cytoplasm of the cells,

The aspartic acid of the livers of these animals
increases above normai, beginning about the third
day after irradiation and bone marrow administra-
tion. It remains elevated for at least 35 days, with
maximal levels reached on the seventh day. It is
believed that the graft disrupts the balance of
formation and vutilization of aspartic acid in the
liver. The increase may be the indirect result of
increased production of purines and pyrimidines,
which causes the formation of excess glutamate.
The glulamate, in the presence of the liver frans-
aminase system, yields aspartic acid. This complex
biochemical evidence may indicate that the animals
with secondary disease are undergoing a period of
very great activity of antibody-forming cells, and
that the demand for purine and pyrimidine from
the liver is for the formation of nucleic acid in
these cells. Additional tracer sludies are under way
to try to dlarify this effeci. Possibly, the changes
in the liver in secondary disease are similar to
those in the general debilitating process occurring
in palients with extensive cancer—so-called cancer
cachexia. If so, these studies will have even broad-
er significance.
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Teletherapy

The teletherapy program was starled ten years
ago with the main intent of developing and pe:-
fecting machines for external irradiation, using
radicisotopes as the souvrce of radiation. Cobali-60
and cesium-137 were found to be of value and
many of the present machines now in use through-
out the world were influenced by these early
ORINS efiorts. At present, the toletherapy program
no longer concerns itself with design of new ma-
chines, but rather with their clinical application in
the treatment of disease. The program is restricted
to limited numbers of special groups of patients.
Some of these are chosen for evaluation of radio-
therapeutic possibilities (hypersplenism, carcinoma
of the bladder). Some are patients admitied to the
Division for other studies who also require radio-
therapy. Ouppertunities for related studies are
sometimes afforded, for example, the work on
eflects of local irradiation on bone marrow.

Many patients treated have leukemias and lym-
phomas; this is because of the research interest of
the Division in this group of conditions. The prob-
lem of detecting occult retroperitoneal lesions in
patients known to have lymphoma has been solved
in some patients by performing laparotomies after
which ports for radiation therapy are planned.

A consecutive series of patients having carci-
noma of the bladder with invasion of the bladder
wall is part of 5 study of epithelial tumors, The
purpose is to try to determine some of the reasons
for the poor resuits obtained in the freatment of
this disease. In the past, failure may have been
due to the difficully in assessing the true extension
of the tumor and pelvic metastases by the usual
means of tumor localization (clinical examination,
radiography, and cystoscopy). In this series each
patient had an exploratory laparotomy for the
purpose of mapping out the tumor and searching

for lymph node metastases. As soon as the patient

recovers from the operation, treatment with cobalt-
60 teletherapy is begun. Twelve patients have
been ireated so far: six have already died (one of
unrelated causes and with no recurrence); five
patients are living but with persistent disease; and
one patient is alive with no evidence of recurrence.
Although the series is still small, it is clear that
extra effort 1o determine accurately the extent and
location of the tumor will not result in a higher
percentage of cures. This interpretation is strength-
ened by the fact that in the fsilures, turmor persist-
ence or recurrence was always at the primary site,




Influence of Oxygen Tension on
Related Radiosensitivity of Tumors

Tumors are more sensitive to radiation when
they have a large supply of oxygen and are more
resistant to radiation when they are deficient in
oxygen. An attempt has been made in England 1o
use this phenomenon dinically by having patients
breathe in an atmosphere of increased oxygen ten-
sion while they are receiving local radiation to
tumaors. The theory is that the tumor will be made
maore sensitive to radiation while the sensitivity of
normal tissues will not be greatly changed. How-
ever, problems have been experienced. To achieve
increased oxygen saturatian in the body is difficult,
particularly in tumors, for fhey often have a poor
blood supply. For this reason the increase in fumor
radiosensitivilty may be slight.

An investigation has been underiaken to study
the opposite technique—reducing the oxygen ten-
sion in the body during radiation therapy. Since
the tissues immediately surrounding the fumor may
have a better blood supply than the tumor, this
reduced oxygen tension will be more pronounced
in the tissues around the tumar, and a relative
increase in the radiosensitivity of the tumor may

Study of the effect of oxygen an jrradiation of
tumors. These rats had jumors implanted in both
legs on the same day. The animal on the left re-
ceived no irradiation, The animal on the right was
irradiated while the bloo'! supply to the left leg
was cut off. The tumor o the right leg is smaller,
indicating that irradiation is more effective when
the tumor is oxygenated. Similar changes occur in
the bone marrow of the leg. The scar on the abdo-
men of the rat on the right is 3 resuit of an opera-
tion performed seven days earlier when the artery
te the left leg was cdamped and irradiation was
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b>e gained. On this basis farger and more eftective
doses to tumors might be given without increasing
the damaging eflect in surrounding lissves. Pre-
ibminary studies on rats have been made to try to
demanstrate whether this can be achieved. Tumors
are implanted in the thigh and oxygen is reduced
by tempeorarily occluding the large artery going to
the leg on the side of the tumor. Bone marrow is
sludied as an example of a normal tissue in the
same region. The special device used for meassur-
ing the oxygen iension consists of small platinum
needles that are inseried into tissues 10 record an
electrical current praportional 1o the oxygen level,
Tritiated thymidine is used to indicate the degree
of desoxyribonucieic acid synthesis in the tumeor
and in the bone marrow eafter radiation in the
presence of anoxia. Resulis so far show that occlu-

" sian of the blood vessel has a definite protective

effect on the normal bone marrow.

Effects of Local irradiation (Cobalf;éf}
Teletherapy) on the Peripheral Blood
and Bone Marrow

While there have been many published studies
concerning the effects of total-bady irradiation on
peripheral blood and bone marrow, there are few
reports dealing with the changes produced by local
port irradiation. Further work was done on this
problem during the year. Eight patients, six with
carcinoma of the urinary bladder and two with
carcinoma of the lung, were treated with cobalt-60
teletherapy, in general a four- to five-week course
totaling about 6000 r. Bone marrow was aspirated
from the irradiated sites before therapy, at mid-
therapy, at the completion of therapy, and at one,
two, three, and four months postirradiation. Mar-
row was aspirated from contral sites, not in the
field of irradiation, at mest of these times. lLocal
irradiation was followed by a reduced fofal leuko-
cyte and absolute Iymphocyte counts in the
periphera! blood. The bone marrow demonstrated
no morphologic changes in control sites after port
irradiation. The marrow in the irradiated sites
showed a profound loss of cells and did not re-
generale during the four months after therapy.
However, in some of these heavily damaged mar-
rows there was persistent incorparation of tritium-
fabeled thymidine into the remaining bload cell
precursors, suggesting that some polentiatity for
recavery exists and that the failure of cell repopu-
lation may be due to something other than a lack
of precursors,



RADIATION PHYSICS AND
INSTRUMENTS

Whole-patient Counting

The value of measuring Ihe 1olal radioactive con-
lent of a patient or a normal person has been
amply demonstraled. The procedure is wuseful in
rate-of-turnover and other physiological siudies; in
toxicological investigations; in clinical diagnosis;
in the back-calculation of accidental neutron dos-
age; in monitoring the intrusion of fallout—via air,
food, and drink—inte “normal” people; and in
evaluating the therapeutic problems arising from
a wide variety of contaminating accidents.

Many palients who come o the ORINS hospital
could be studied advaniageously by this methed,
and plans and designs have been under way for
the past three years. Difficult problems arise when
an attempt is made to count the activity in any
large-volume sampie at near background levels,

These problems center mainly around the nature

and arrangement of the detector and its shielding

enclosure, but also include the analysis, recording,
and storage of date. A serious problem exists in
the ORINS operation: the huge range of activities
the patients present, They may contain anywhere
from one or two hundred millicuries {of iodine-131,
for example) down to a2 few hundredths of a micro-
curie, where the levels merge into the body back-
grounds found in normal people. No single instru-

. ment covers this farge 50 million-to 1 range. Such

an instrument could be designed, but it would be
very costly. Accordingly, the plan is to have three
whole-patient counters: one for the high-dose
range {’hot-patient counter’™), one for the inter-
mediate range ('warm-patient counter”), and a
costly “cool-patient counter” for tracer-dose pa-
tients and normal people, whose count rates will
be very little sbove surrounding background.,

Hot-patient Counter. A counter of this type is
already in use. Since high sensitivity is unneces-
sary, the detector-to-patient distance can be made
large—about 2% meters—resulting in more nearly
uniform and easily repeatable positioning of the
detector. The patient lies supine on a stretcher a
little above the floor; a basement floor is used so
that there is no significant radicactivity beneath
him. If distribution is uneven he can Le couvnted
both supine and prone, and ihe results can be
averaged. The detector is a 2-inch by 2-inch cylin-
drical, sodium iodide crystal locking down from
up near the ceiling. Moderate lateral shielding, of
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“"Hot-patient Counter,” range: 100 millicuries = 25
microcuries.

lead, is used to keep the background down to a
reasonable level. With the bare crystal, iedine-131
can be counted in quantities down to about 25
microcuries, but since a patient with 100 millicuries
would overload even this distant detector and its
supporting circuitry, two lower stages of sensitivity
have been made possible by means of removable
slabs of Y-inch lead, each of which reduces the
radiation reaching the crysial by a factor of 10.
In this way a working range of around 4,000 to 1
has been achieved.

Data bearing on the usefulness of this counter
are accumulating and improvements are being
made in the methad of operation. Since a “monocu-
lar” detector, viewing the patient from one side
only, is likely to be compromised by the absorp-
tion of some radistion within the source, it be-
comes highly desirable to use a realistic phantom
in counting the dose {or a known fraction of it}
for comparison with the patient. Bul patients vary
widely in dimensions if not in composition, and
an artificial phantom is hard fo devise. The feasi-
bility of using the patient for the phantom is being
studied by counling him as soon after administra-
tion of the dose as it becomes evenly distributed
and before it becomes concentrated in the stomach,
bladder, or thyroid gland.

Most of the data collecled so far deal with the
movement of icdine through the patient: (1) when




§
Esome normal thyroid tissue is present; (2} when
nctioning thyroid cancer is present, but no nor-
gmat tissue; and (3) when no thyroid tissue, either
l pormal or malignant, is there. The most rapid
¥ disappesrance occurs, of course, when no thyroid
¥ tissue is present to capiure the administered iodine;
f= in a patient who has had s total thyroidectomy
& for cancer of the thy.oid one should promptly
,suspect the presence of hidden metastases if this
" disappearance does not occur. This series of pa-
".ﬁents is slill small, but it is being expanded as
#suitable patients are referred fo us,

. Warm-patient counter. Design of a permanent
warm-patient counter has been postponed until
¥ more is learned from the low-level and high-level
counters, Meanwhile, the use of the present linear
scanner for intermediate activity levels is being
2. explored. The linear scanner’s normal job is to
sweep the patient through 3 delecting gap to plot
= a confour ef count rate in terms af position along
o the long axis of the. body. This tells us in what
Bt cross-section of the patient the administered ac-
¥ tivity is concentrated, But a scaler can be put on
the detectors and sdd up the pulses as the sweep-
ing process goes on, and the tota) gives a measure
of whole-body count.

Cool-patient Counter. This is the whole-body
{ counter in the usual sense, designed to provide a
= high-sensitivity detector located in a special count-
ing roam where great pains are taken fo reduce
. surrounding background fo an extremely low level,
* To provide & suitable location for this counter, an
" underground extension from the north end of the
> middle floor of the hogpital is being built. The
patient about to ke counted will leave his clothing
in an undressing room, teke a shower to wash off
> any surface contamination, and put on a clean
" nightgown. He will fie on a strefcher supporied
- on a track system so that he can be pushed through
a circular opening into a steel - and - concrete -
" shielded counting room. Analyzing, processing,
- 8nd recording equipment will be located in the
adjecining clean laboratory. The detectors will pro-
vide for spectral analysis so that the various radio-
nuclides present even in normal people can be
sorted. This new facility is scheduied for comple-
fion in late 1942,

Total-body lrradiation Dosimetry

Aqueous chemical dosimetry is a convenient
method for the measurement of absorbed dose,
for such dosimelry systems can be placed in suit-
able containers to act as phantom media, The fer-
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rous sulfate system has been used to determing the
eflect of body size on absorbed dose in the ORINS
cesium-137 total-body irradiation facility. Compart-
mentalized phantoms simutating an adull, an ado-
iescent (12-year-old}, and a child (3-year-old) have
heen used. The compartmentalization made pos-
sible the determination of the average absorbed
dose 1o the different parts of the anatomy as well
as the average dose 1o the tolal body. The ralios
of the adoiescent and child average 1otal-body ab-
sorbed dose to that for the adull were 1.05 and
1.07 respectively. Similar ratios for the various
phantom companments did not exceed 1.12. In
previous depth-dose measurements in these same
phanioms, the lowest percentage of the air dose
encountered was 46%, 52%, and 65% respectively
for the adult, adolescent, and child. These measure-
ments indicate that the design of the total-body
irradialion facility effectively overcomes dose vari-
ations due to differences in body size.

ORINS-ORNL Scanner Evaiuaﬁon_.
Pragram

In November 1959, the prototype of a new
radicisctope scanner developed by the Medical
Nuclear Instrumentation group at the QOak Ridge -
National Laboratory was placed in clinical service
at the Division. Evaluation of the scanner in clinical
service was started to test the success of improve-
ments in collimation, electronics, and recording em-
bodied in the scanner., An ocutstanding improve-
ment offered by this scanner is a 37-hole, honey-
camb collimator fabricated in gold, with surround-
ing lateral shielding of tungsten. The gold provides
greatly increased opacity between fthe focusing
holes, while the tungsten gives erhansed suppres-
sion of the patient's body background, These fea-
tures are of special value during the scanning of
intracranial tumors, where the target to nontarget
ratio often is low,

The scanner was first used in studies on thyroid
disease, and in localization of metastatic thyroid
carcinema. To broaden the clinical use, a program
of localization of infracranial neoplasms was started
in cooperation with regional neurosurgeons. in
addition, liver scanning siudies are being done.

The scanner has operated more than 22,000
hours, with less than 50 hours for maintenance
and repairs. Several important modifications to the
control systerm were made, and the scanner use is
now simpler and operator errors are less likely,
The digital photorecording system has been im-




- proved and shows promise of improving the clini-

cal interpretation of scan records.

Brain Scanning. Several tracer compounds have
been used, with radiciodinated human serum albu-
min serving as a “standard.” Arsenic-74 (sodium
radioarsenate) and Hg®“-Neohydrin were used.
Positive evidence of space-occupying lesions was
found in 17 of 40 patients. Confirmation at surgery
or autopsy was obtained in 10, Two were consid-
ered confirmed only by conventional radiographic
technigues. No confirmation has been obtained in
4 patients; neither has significant disease been

ruled out. The remaining posilive scan was a
doubtiu! localization; surgery showed a difluse
hemorthagic condition in the region of the indi
cated "lesion’” No other false positives were ob-
tained. One subdural hematoma, known to exist,
was nof visualized, Some of the negative scans,
particularly of the “doubtful-negative” class, may
yet be shown to be on palients with lesions that
were missed. In those confirmed surgically, the
scan record appearance of the fumors agreed with
actual tumor outlines,

Several of the brain scans have been vsed as

AREAS OF
LIVER ENLARGED PROBAGLE  TLNWACH,

LI NG ACThTY
W NTESTINE

GaLl BLADDER
WOT SEEH

SMALLEL

ACIIVITY 2
MIZSTINE

FUNCTIONING

Two pairs of scans on a patient with cancer involving the liver. All scans were
prepared after an intravenous dose of rose bengal labeled with iodine-131. The
twao upper pictures are of the same scan: the one on the right has had additional
marking to help with interpretation, It shows the findings during a period of
obstructive jaundice caused by metastalic cancer. On the basis of this scan, the
patient was given external therapy with cohalt-60 to the areas of apparent tumors
in the mid-part of the liver. Subseguently the jaundice cleared, the patient
improved, and the second scan was obtained (lower half of the composite}. Again,
the scan at the right is a copy of the one at the left and has had additional mark-

ings io help with interpretation.
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Eiest cases in the development of a data-extraction
method, in which a scan record is scanned to pro-
duce a more easily interpretable record.

Liver Scanning. For the study of liver disease,
mainly colloidal gold-198 and icdine-1314abeled
rose hengal (both administered intravenously) have
been used. A few scans using iodinated hyman
serum albumin have been run in patients with
etastatic liver disease, but these have not been
rewarding. Rose bengal is much more informative.
The patient is first given 150 to 300 mg of stable
rose bengal and {about 10 minutes later} 0.3 to
0.5 millicurie of the iodine-131 preparation. Dis-
placements of the liver from the normal position,
changes in size or shape, and the presence of any
reasonably large tumor or cyst are usually well
“shown. In a few cases of lymphoma the patchiness
of the liver scan suggested irregular liver involve-
* ment. Abnormalities of gallbladder. and biliary
. tract function may ba shown; emptying of the gall-
bladder into the inlestine is signaled by the ap-
pearance of dark patches in the upper-intestinal
region. Rose bengal does not provide a spieen
shadow; geld-198 does so, although only weakly.

o Gy bl

Thyroid Scanning. In thyroid disease the scans
. have been particularly valuable, especially in thy-
- rold carcinama. Scans are helpful in the estimation
'~ of thyroid volume in hyperthyroidism, particularty
" after partial thyroidectomy. On the other hand,
nodules are often difficult 1o see (as shown by
subsequent surgery) unless they are of the hyper-
functioning type. Moreover, it is difficult to tell a
hypefuncticning nodule from a nonfunctioning one
with overlying thyroid tissue, and small nodules
may be missed entirely.

Bl Ty

The QOsk Ridge Mational Laboratory scanner's
improved suppression of nontarget aclivity now
shows physiological structures that were formerly
masked. This often happens in patients with total
thyroidectomy, where the dose of iodine-131 is
large and the relatively high body background
formerly penetrated the sides of the leaky collii-
mator. In an uninvolved chest, the normal, slight
darkening of the heart and mediastinum can now
be seen as compared with the “clear” lung fields
on either side. Sometimes, in an athyroid neck, a
faint, vertical streak of activity can be noted lying
a little to the [eft of the midline and extending an
inch or so above and below the jugular notch of
the sternum. This might represent iedine held in
the mucous secretions of the esophagus or trachea.
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Again, with the new scanner, oral iodine is almost
routinely seen, perhaps caught in the tartar on the
leeth; salivary glands are often seen and some-
times the nasal or lachrymal glands or both will
darken the area of the nose.

In the abdomen the stormach shadow is regularly
observed as heretofore, but now a weak shadow
may be seen contribuled by the airless and meta-
bolically active liver, which will sometimes outline
the right leaf of the diaphragm. Vague blobs of
darkening are found throughout the abdomen;
these are usually due to intraintestinal iodine, but
this is not certain until they move, either spon-
taneously or in response to manual manipulation
or to a cathartic or an enema. In one cancer patient
an area of 1his kind refused to budge, and it was
ultimately traced 1o a bony metastasis in the ilium,
Radioiodine in the intestinal tract is a severe prab- =
lern in a linear scan, for it may simulate a func
tioning area of fumor. o

The general result of the improved scanning
equipment is that while weak thyroid metastases
and brain tumors can be seen better than before,
a number of normal shadows that call for consid-
erable care in interprefation also are seen. The
instrumental improvement has required a readjust-
ment of standards,

Collimation of in vive Studies of Distribution of
Chromium-51 and [ron.-59 in Spleen and other
Organs. The value of in vivo studies of the distri-
bution of chromium-51 and iron-59 has been in-
creased by the investigation of the physical factors
influencing external counts over organs such as
the spleen, with primary attention to the effect of
collimation. lsoresponse curves were plotted for a
commercial collimator applied to the side of a large
plastic tank filled with water. & small chromium-51
source was placed at multiple locations in the
water and counts were recorded for each location.
This was repeated with an iron-59 source. Similar
curves were plotted for the same desector without
the collimator, so that the crysial could be applied
directly to the water tank. Subsequently, spleen
and liver phantoms containing chromium-51 and
fron-59 sclutions were counted in the waler tank.
The dala show that shorter coflimators not only
increase the sensilivity of external counting over
an organ near the surface but reduce the error due
1o faulty positioning and minimize body back-
ground,



MEDICAL NUCLIDES AND LIPID
METABOLISM

Radiation Dose to the Gastrointestinal
Tract of Human Beings

Unconfined radicaciive malerials constitute both
a potential internal and external radiation hazard.
The pessible internal dose may well be more
serious. Dangerous amounis of radioactivity may
be accidentally carried directly into the inlestinal
tract through the cral ingestion of contaminated
food and water, or indirecily through inhalation
and subsequent swallowing. If the ingested radio-
nuclides are not absorbed into the blood siream,
their radiation dose will be delivered mainly to
the intestinal tract. A large fraction of the radio-
activity produced by reactors and nuclear explo-
sions is of this type.

Recommendations on the maximum permissible
concentrations for various nuclides in air and

water are based on a “'standard man” model of

average human behavior where the intestinal 1ract
is the critical organ. It is recognized that people
may vary considerably with respect to the actual
dose received from a particular level of contami-
nation. The extent of the variation for the dose
received by the lower large intestine in patients
is the subject of a current study at the Division.
Extensive variations found in previous in vivo dose
measurements in animals prompted this investiga-
tion. The technique involves giving a safe tracer
dose of lanthanum-140 by mouth and recording
the fecal excretion in terms of percentage of dose
excreted and time of passage through the gastro-
intestinal tract. From these data and from the
known information about the rate of passage
through the stomach and small intestine, the dose
to the large intestine, where it stays longest, can
be cafculated. The methods are applicable to beta-
emifting isotopes of any half life. The date ob-
tained indicate a great variation in humans. In an
exireme example, one palient received 35 times
the dose to the intestinal wall that anather received
from the same amount of ingested isotope. In
general, the results confirm that accepted maxi-
mum permissible dose levels for ingestion of poor-
ly absorbed radicisotopes of long half-life are
approximately correct. The results, when extrapo-
lated fo radioisotopes of short half-ife, suggest
that these may be less hazardous than currently
believed and that the maximum permissible levels
could be safely made somewhal higher,
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Studies of Fat in the Bone Marrow
of Irradiated Animals

Perhaps the most sinking and impaortant effect
of 1oral-body irradiation is the reduction in the
number of blood-lorming cells in the bone mar-
row. Along wilh this reduction there is an increase
in fal in the marrow. Sludies done with silicic acid
microcolumns, thin layer chromatography, and gas
liquid chromatograpity have brought forth new
information on the nature of the lal change in the
marrow of rals aller tolal-body irradiation. The fat
increases up to about 4 or 5 times the normal
level. The increase in fat is mainly made up of
triglycerides but other fatty fractions are present,
including a distinctly abnormal amount of phos-
pholipids. Fat in the marrow before and after
irradiation is chemically much like that of the adi-
pose lissue in liver. It is nol known, however,
whether the increased marrow fat following radi-

ation resulls from mobilization of fat from other

parts of the body or from new formalion of fat
in the bone marrow. In the past, little altention
has been given 1o the considerable amount of fat
found in normal bone marrow, but it may not be
an inert maierial, and evidence is developing that
the fat conlent of any tissue is important in its
total metabolic activity.. Furlher studies will help
1o clarify the source of the increased fat in the
marrow after irradiation.

The Effect of Stable Cerium
on Fat Metabolism

Development of a striking fatty liver in rats after
stable cerium is adminisiered intravenously has
been under study for several years. Cerium is an
example of a group of elemenis, similar in chemi-
cal behavior, that are important because they occur
in fission products; several of them cause the fatty
liver change, Earlier reports indicated that develop- .
ment of the fatty liver was related to hormona!
factors and that & fall in blood sugar levels was
an important feature of the cerium effect. Corrac-
tion aof the blood sugar levels by exiraneous meth-
eds would tend to prevent the development of the
fatty liver. Removal of certain endrocrine glands
would also prevent the development of the fatty
liver.

Additional work on this problem during the year
centered around the chemical composition of fats
that accumufate in the liver, and the ability of the
liver 1o release fat for use in other tissues. The
The use of thin-layer chromatography has revealed
that the fatty acid compaosition of triglycerides




__om adipose and liver tissues is identical in both
l—jnfreared and cerivm-reated rats. The increase in
PBine liver fat following cerium is made up of tri-
é[ycerides and the total fatty acicd composition of
Rihe liver lipids under these conditions thus be-
B omes similar lo that of adipase fat. The fact that
Ririglycerides are not qualitatively affected by ce-
WE-um indicates that the esterification of fatty acids
B, the liver is not selectively altered by cerivm.
he use of carbon-14-labeled fatty acids to assess
Fihe relative turnover of the fatly acid accurring in
B iglycerides is expected to yield additional evi-
W Jence on the previously presented concept that an
Sincreased mobilization rate of adipose fat 1o the
iver is the main feature in the cerium-trealed rats.
Although cerium alters certain enzyme systems,
Lthis has not been demonstrated as a iriggering
e mechanism for the falty infiltration. A special pro-
‘cedure involving the use of Triton, a surface-active
. agent that prevents the escape of triglycerides
Cfrom the plasma, has shown that a lowered release
-of glyceride from the liver is not an important
_factor in accounling for the fatty liver induced by

Alnternal Emitters

Solutions of yiirium chloride and cerium chio-
ride were observed to localize selectively afier
intralymphatic administration in dogs. These re-
sults suggest an appraoach to the selective irradi-
ation of lymph nodes in the drainage of a specific
organ or surgical field. The similar behavior of
yttrium and ceriur indicates that the lanthanons as
a group are available for this type of use and
these radioisatopes offer a wide choice in radiation
characteristics.

Radivactive preparations were injected into a
lymphatic made visible in the hind foot of a dog
by a previous interstitial injection of indirect Sky
Blue. Radivassay emphasized measurements in
blood, liver, spleen and lymph nodes both in the
path of drainage and from the opposite side.

The fractien in the poplitzal and iliac nodes on
the injected side exceeded thaf in liver and spleen,
sometimes several fold, with a relafive radio-
activity usually several hundred times that of the
next most concentrated locatization. The volume of
the dose and its rate of injection appear 1o be
tmporiant factors, as do the nature and dose of
the chemical. In these preliminary observations a
small group of animals was studied in & variety of
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ways 1o include the widest possible scope of vari-
ables. Studies are now in progress fo extend and
confirm the findings.

DIAGNOSTIC AND THERAPEUTIC
RADIOISOTOPES

Carcinoma of the Thyroid

Carcinoma of the thyroid has been a long-ferm
interest of the Division. Current cancepts of the
disease have been altered significanlly. A few
years ago it was believed that only a minority of
patients with this disease had lesions that would
show any significant ability tc concentrate the
radioisotope, and for the rest, radiciodine was of
no vafue, It has been found that in a majority of
patients the lesions show al least some “uptake”
of radiociodine. Tven if this is not of a level to offer
eflective therapy, it may aliow effective diagnosiic
studies. The principal reasons for this apparent
change have been alterations in methods of study
and improved equipment. ln patients who have
had a fotal thyroideciomy for carcinoma, large test
doses of one-to-five millicuries are used. Efforts to
locate fesions are made after most of the unbound
isotape has been excreted, usually at least three
days after the dose is given, Lesions formerly
missed are now detectable with the improved Qak
Ridge National Laboratory area scanner and the
Division’s linear scanner, '

Encouraging results continue in patients with
papillary and follicular carcinoma of the thyroid
with out distant metastases. This involves, first, a
total thyroidectomny and resection of enlarged
lymph nodes without radical neck dissection, fol-
iowed by test dases of radisiodine. Further surgery
is carried out for areas of radiocactivity found on
scans. Surgery is given up if the functioning tissue
cannot be located even with the surgical probe
counter, or if the area of aclivity is nonresectable
withaut excessive functional impairment; for ex-
ample, lesions involving the larynx ttself or foci
at the site of entrance of the recurrent laryngeal
nerve. If functional foci of fumor remain after ali
reasonable surgical attempts, therapeutic radio-
iodine is given. Until now none of the patients in
this particuiar group has been found to have dis-
tant metastases or olher evidence of failure refer-
able 10 the omission of radical neck dissection.
Several patients who have had radical neck dis-
sections at other hospitals have been found 1o have
residual fumor in lymph nodes on the side of the
operalion, as well as on the opposite side and
near the midline.



New aetection methods have presented some
new problems. Patients previously believed 1o
have "blank” necks by earlier scanning methods
are now sometimes found to bhave foci of radio-
activity. Sometimes these are nol newly develop-
ing lesions bur new detection of lesions that have
been in existence. The “high-level” whole-bod
counting setup has also revealed evidence of small
amounts of functicning tissue in the relention
curve patterns.

In addition, these areas of slight uptake, now
detected by the large test dose and thi; mare sen-
sitive instrumentalion, cannot always be eradicated
completely by radiciodine therapy, even though
clinical conirol of the disease may be satisfactory,

Development of Radioisotope
Diagnostic Tests
The measurement of urinary hippuric acid exre-

tion after oral or intravenous administration of
sodium benzoate is Quick’s well known liver func-
" tion test. The analytical technique normally used
in the test is time consuming and subject to certain
inaccuracies. Use of a labeled benzoate would con-
siderably simplify the analytical procedure. lodine-
131-labeled O-iodo-benzoic acid has been prepared
by direct synthesis and by an exchange reaction.
In vivo experiments in animais indicate, by the
absence of any appreciable iodine-131 uptake in
the thyroid gland, that the iodine bond is stable.
Further studies will be carried out ta determine
whether this radioisatopic technique warrants trials
in man.

Benzoic acid is detoxified and excreted in urine
mainly as hippuric acid; a small portion is also
excreted as benzoyl glucuronate. Other workers
have repeorted that the benzoyl glucuronate excre-
tion may be a more sensitive indicator of liver
function than hippuric acid excretion. Preliminary
work indicates that labeled hippuric acid and ben-
zayl glucuronate may be readily determined in
the presence of each other through the use of
counting and solvent extraction techniques.

TRACER AND BASIC BIOLOGICAL
STUDIES
Antibody Synthesis by Human Cells

An in wvivo tissue cullure system has been de-
veloped for propagation of human cells and the
study of their antibody-fariring ability. This in-
volves the use of a small plastic device shaped
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like a washer used on & garden hose. The two
open sides can be closed by attaching sheels of a
special fine-mesh "milipoie” filter. This filter has
holes in it about 1,7 the diameter of a red blood
cell and thus will not allow cells 1o move in or
oul but will allow tissve fluids 1o difluse freely.
The procedure is as follows: Lymphatic or bone
marrow cells are obtained from a patient at the
time of surgery or by aspiration. These cells are
placed in the capsule suspended in a liquid me-
dium and a small amount of antigen is placed with
them. The capsule is sealed and placed in the ab.
dominal cavily of a mouse that has received 5 near
lethal dose of radiation fo prevent its own im-
munclogic responscs from being active, After a
week to ten days, the capsuie is removed and the
liquid is studied for the presence of antibody.
Serum also is obtained frem the mouse as a control
determination, In seme of these experiments it
has been possible to prove clearly that the human
tissue in the small capsule produces antibodies in

. response fo the antigen placed with them,. In these -

cases, a serum agar diffusion procedure has shown
the presence of human gamma globulin in the
capsule, indicating that the antibody was not of
mouse origin. The human gamma globulin could
not be detected in chamber fluids that were nega-
tive for the presence of the antibody. Another
proof that the antibody is not of mouse origin is
that it is not detected in the serum .of the host
mouse, Additionsl studies have shown a marked
uptake of Iritiated thymidine by premitotic cells
in the chambers after as long as 14 days of incu-
bation in the hest mouse.

Specific Activity in Radioisotopic
Measurements

In a laboratory procedure designed earlier for
nuclear medical te- ~hing, the geldfish proved con-
venient for iHlustraiing the effect of specific activity
on radioisctopic uptake. The model consisted of 3
series of dilutions of physiclogical saline contain-
ing equal amounts of fracer sodium-22 and widely
differing amounts of total sodium. After placing a
small goldfish in 200 m! of each dilution, the
tracer rermaining in solution was measured at inter-
vals during two days.

The present model uses ten 3- to 4-inch goldfish
in a 4-liter volume of liquid placed in a small
aguarium designed for radioactive solulions. In
comparative measurements with sodium-22, and
chlorine-36, the sodium and chlorine tracers were
used in similar series of sodium chloride dilutions,




3nd radiophosphate (P} was used in analogous di-
- lutions of phosphate buffer, pH 7. The sodium and
- the chloride tracers gave similar qualitative results
but sodium exchanged faster. In a series of 1.

£ 1/50, 1/200, 17500, 1.1000 physiological saiine,
the movement of tracer sodium info the fissues of
the fish increased while decreasing concenfration.
For example, in a three-day study the uptake was
-‘}ess than 2% of the original tracer in the 1/5
dilution and more than 60% for the 1/1000 dilu-
tion. Expressed as millimoles of iotal radicactive
F and stable lon per kilogram of fish, the order of
' uptake was reversed. For example, the fish re-
moved more than 30 millimoles of sodium per
= milligram in 2 days from the most concentrated
. peol, and less than 1 millimole in 5 days from
the least concentrated pool. By comparison, the

radiography, however, showed similar gradations
for typical series with each of the three fracers.

METHODS

Small-Animal Linear Scanner:
“Calibration and Use

Numerous radicisotopes of possible diagnestic
and therapeutic use have not yet been tried in
patients. Such trials call for preliminary study in
. snimals, and 1t is difficult to determine distribution
patterns and excretion rafes. External measurement
- of radicactivity in cross-sectional segmenis of an
animal provides data on the internal behavior of a
radioisotope, Although the information is incom-
plete, rapid screening for distribution and repeated
measurements on the same animal offer advan-
tages that are unavailable with destructive testing.
The Division’s small-animal linear scanner has been
calibrated for iodine-131 in the rat and applied to
verify thyroidectomy in animals vsed for metabotic
studies. It has also proved useful with other se-
iected radioisotopes, injected by various routes,
including sodium-24, potassium-42, scandium-44,
niobium-925 and cerium-144. Repeated scans at in-
creasing time intervals enable rapid estimation of
the changing distribution.

Quantitative C" Assay of Thin-Layer
Chromatography Plates

A fast and reliable technique was developed for
recovering radioactive (carbon-14 and tritium} fats
after chromalagraphic separation on thin layers of
silicic acid. The praredure requires no elution steps,
which mekes it ideal for quantitative measure-
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tracer phosphate gave less unifarm results. Auto- -

21

menls in metabolic studies of complex fats isolated
from fissues.

Apparatus for in vivo €O, Collection
and Subsequent Scintillation Counting

A convenient method for collection and radio-
active assay of carbon-14 dioxide involving no
transfer steps was developed to study the oxida-
tion of CY-labeled materials administered to small
animals, The exit tube from the chamber was con-
nected to a scrubber (B) containing 5 ml concen-
trated H.5Q, for removal of exhaled water. The ex-
haled gases were circulated through the system by
the kneading action of a sigma motor pump (C,D) at
the rate of 185 ml per minute. The carbon dioxide
was collecrted in a I]quiﬂ scintillation vial contain-
ing 4 ml of hydroxide of hyamine 10 x. Two such
vials were connected to a ¥ tube (E! and E-) with a
pinch clamp {F) used for diverting the gas flow into
only one of the vials, A filter paper disc was in-
serted arcund the delivery tube geing into the
hyamine to prevent spattering. The return system
to the metabolism rube consisted of an empty vial
{G) (to serve as a trap for preventing the entry of
H.50, into the counting system), s vial containing
concentrated H.50, (H) (to absorb any methanol
evaporated from the hyamine}, and a balioon (I}
containing sboui one liter of oxygen. (See itlustra-
tion on Page 22).

After allowing the expired gas to flow through
a given vial for 15 minutes the flow to that vial
was furned off and diverted to the second vial and
the process was repeated. Ten minules after cessa-
tion of flow to a vial, the filter-paper dise was slid
off the delivery tube into the counting vial and
15 ml of scintillation cocktail {4 g PPO, 0.1 gPOPOP
in 1 liter toluene) were added to the wvial. The
delivery tip was always rinsed with a portion of
the cocklail. The contents of the via! were mixed
and the radicactivity was measured with a Packard
Tri-Carb liquid scintiilation spectrometer (high volt-
age tap 5,10-70-100 windows). Recovery of radio-
activity was fested by liberating a known guantity
of C"Oy from Na.CHO4.

The apparatus offers the adventage of permit-
ting a large scale monitoring of the oxidation of
carbon - 14 - labeled metabalites administered 1o
small animals.

TRAINING

Preceptorship training continued, slithough at a
somewhat reduced level from previous years, be-
cause of a scarcity of suitable candidales for the



Apparatus for collecting €O, {in vivo) for direct scintillation counting.

fellowship program. The short-term residency pro-
gram was maintained and there have been, or are
scheduled, six residents in radiology for three-
month periods. Four medical students were at the
Division during their off-quarter following their
junior vear, under sponsorship of the Abbott Stu-
dent Fellowship in Nuclear Medicine. Visiting
foreign scientists during the year include one from
Japan, on a Damon Runyon Feliowship; one from
the International Atomic Energy Agency (Thailand),
and one from Germany on s Fellowship in Clinical
Investigation. In addition, there is one advanced
student from Japsn under sponsorship of the
Picker Foundation. Experience also was provided
for seven coflege student trainees in the ORINGS
summar training program, and four research par-
ticipants were assigned to the Division for the
summer guarier,

TRAINING COURSES

Quatification courses for physicians were con-
tinued. Additional spare permitted expansion 1o
24 participants in each session. Each three-week
course is given in one-week sessions as Preclinical
I, Preclinical Il and Clinical Ul The Clinical il
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week for one of these sequences is given at the
Mayo Clinic. The scheduling of Preclinical | and |
for residents was modified. These are given in
continuous two-week sessions to eliminate the ex-
pense of one of the round-trip fares to QOak Ridge.
With further experience in the laboratory sessions,
it was found worth-while to modify some of the
experiments. The experiment on specific activity
and cationic exchange across a membrane was
refined and enlarged. The refinements on these
experiments are based on use in previous training
courses. The aim has been to provide the most
vivid and {oolproef laboratory exercises to prop-
erly ground the participants in the clinical uses of

radioisciopes.

A training device was designed and constructed
to demonsirate the principle of operalion of Deka-

tron tubes.

All the midget exhibits, “Whal Physicians Should
Know Aboutl Radicisotopes,” were completed and
explanatory lexts were printed. A draft copy of
this material was bound for distribution and study,
These 40 exhibits were reviewed at staff confer-
ences. Thus a review of basic data was provided

oy




Courses and seminars in the preclinical and clinical
uses of radicisolopes are presented regularly at the
Institute’s Medical Division.

for the staff, and instruction was given 1o the visit-

ing pariicipants.

The special advanced course for the year was a
five-day symposium entitled "Advances in Clinica!
Radicisctope Instrumentation.” Sixteen guest
speakers, experts in their field, from Osk Ridge
and from institutions throughout the country pro-
vided lectures along with members of the Division
staff.

The Division siaff participated in other training
activities. In cooperation with the Biology Division
of the Oak Ridge Nalional Labsratory, a workshop
was presented on “Radioisotepes in Biomedical
Research” for the Pathology Study Section of the
National Institutes of Health, A two-day special
seminar was presented for members of the stafl
interested hematclogy. Amoz Chernoff, University
of Tennessee Memorial Hospital, and Alfred Kraus,
University of Tennessee School of Medicing in
Memphis, were the guest consultants. The discus-
sion cenfered around special clinical hematologic
patients seen in the Divisicn during the year. The
Division siaff also took part in the Basic Course in
Radicisotope Technigues aiven by the lnstitute's
Special Training Division; the Armed Forces Medi-
cal Symposium at the Field Command DASA, San-
dia Base, Albuguerque, N K, and in & varisty of
symposia for medical societiss. These meetings in-
cluded the American Medical Association, Clinical
Session, Denver, Colo.; Danison (Texas) Medical
Society Posigraduate Seminar; Special Training Di-
vision Summer Teacher's Institute; North Carolina
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Medical Society; Posigraduate Sympasivin, Joledao
Academy of Medicine; Ceolorado State Medical
Society; Pactucah (Kentucky) Medical Society, Staff
members also paiticipated in the [nslilute’s Travel-
ing Lectuie Program.

PATIENT DAYS

July 27
August 170
September 387
Caober 504
November AB&
December 340
January 210
february 332
March 92
April 483
May 401
June a7
Total Paticnt Days 4494
Average Per Month i
Average Per Dey 128
ISOTOPES USED BY MEDICAL DIVISION
Barium 132 . ) L .. .. 0.4°
Chromium 51 e . 1.
Cohalt 57 . . 0.22
Gold 178 [P .. 1090,
Higpuran . - e e e e 3.
lodine 123 . ... [P . 2.
lodine 130 . .. .. 55.2
lodine 131
Chriadide . 4745,
Radiccaps RO . . 20.4
Rose Bengal .. .. . e 8.
Risa e 21.25
lron 59 . . . 2.5
fron 59 [P 210
Lanthapum 140 . 275,
Mercyry 203 5.B
fhosphorus 32 290,
Rathremate P . 10.
Raoiein 0.73
Sodivm 22 .. . e . 075
Thelivm 170 . . TP Y- | X
Thymadine 0.5
Triamet as

RESIDENT IN CLINICAL INVESTIGATION

Karl F. Hubner—Homburg/5zar, Germany

JAMES PICKER FOUNDATION FELLOW

Takashi Honda—Kanazawa Cily, Japan

ABBOTT STUDENT FELLOWSHIPS
IN NUCLEAR MEDICINE

Frances Klinman—Weoman's Medical College, Philadelphia,
Pennsylvania :

Michael G, Chen—Universify of Michigan, Ann Arbor, Michigan

Tom DiSilvio—=5tritch School of Mmedicine, Chicage, lllineis

John A. Feemster—Meharry Medical College, Mashvilie, Tannessee

RESIDENT PHYSICIANS

Nathan T. Griscom—Massachusetts General Hespital, Bostan,
Massachusetts

Robert A, Mebesar—Massachuseits General Haspital, Bowlon,
Massachuseils

James 1. Pellard-—Masnachuserts General Haospital, Boasten,
Massaghuetts

Albbott Miller—Massachuveetts General Hospilﬂl, Beoslon,
Mavsachusells



Carl 1. Siubblelield- Baroness Exlanger Hespial, Chatisnooga,

Tenneuve
Harvey H. Grime— Baroness Erlanger Howpitsl, Chattanooga,
Tennesier
MEDICAL DIVISION COURSES
Preclinical | foe Residenny, duly 24 28, 198 T4 Participants
Proclinical I, August 21-25, 1941 19 Partiipants

Praclinical Il lor Residents, September 25.29, 1981 12 Farticipanis
Advances in Clinical Radicisetope Instiumenialion,

Ocrober 23.27, 1761 33 Parlicipants
Previonical 11, December 4.8, 196) 20 Parlicipants
Clinical 1, Januvary 2234, 1942 19 Parlicipants
Frechinical 1, February 19-23, 1942 24 Parlicipants
Preclinical | for Revidents, March 256.30, 1947 23 Parlicipants
Preclinical 1| for Residents, April 2.6, 1942 20 Parlicipants
Prechinical !, May 21.25 1982 24 Participaniy

MEDICAL DIVISION CLINICAL
CONFERENCES—1961

July &: The uie al 1 132 to follow thyroid function after radio-
iodine therspy of hyperthyreidism—Ralph R. Cavalieri, head,
thyroid clinic, Y. 5. Maval Hespital, Bethesda, Maryland.

July 10: Preliminary weork on a whole-body counter designed lor
use with diagaostic and therapeviic dose levels—D. A. Ross,
Jehn . Travis and Vichai Poshyachinda.

July 13: Midgel exhibil no. 1B—calibrarion—Marshall Brucer and
Roger Cloutier. .

July 17: Midget exhibil no. 22—the Geiger-Moller lubs—Marshall
Brueer and Roger Cloutier. . .

July 20: Specilic radicactivity in tracer studies {goldfish}—G. C.
Kyker. . -

July 24: Preseniation of two cases receiving radiciadine therapy—

8. W. Binterson.

July 27: Discussion of (he trealment of two patienls with carci-
noma of the thyroid—=5tafl,

August 3: Midget exhibit no. 21—the ionization chamber — Mar-
shall Brucer and Craig Harris.

August 31 Midgel exhibit no. 23—ihe scintillalion erystal—Mar-
shall Brucer and Craig Harris.

September 7: Case presentalion—remission in acute levkemia afler
total-body irradiation withou! bone marrow infusion — D, A.
White.

Seplember 12: Case presentation—papillary carcinoma of thyieid
—1i '3 studies including whole bedy counting—Staff,

Sepiember 14: Midget exhibit ne. 24—electronic circviti—Marshall
Erucer and A, C. Meorris, Jr.

Seplember 21: Mematalegic studies and avtopsy [lindings in the
black-necked tamarin—Mazarath Gengozian and Bill Nelion,

Seplember 28: Chromium and iren studies in hematologic diser-
ders—D. A. White and B. M. Nelson.

October 5 Midget exhibit no. 26—the spectrometer — Marshall
Brucer and Craig Harris.

October 19 Midget exhibil no. 25—the scaler—Marshall Brucer
and A. C. Morrls, Jr.
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Qctober 26 Case prewntabions thypeud tarcinoma- S1af.

November 2. Repod on Inip to South America--F. Comas.

Movember 9 Fowr year stuify ot chalesierol lipid lowering agenis
in 20 diabetic patients -W. B Comnatier, prolessor af bio.
chismislry, Stheo! of Medicine, Universily of MNorith Dakota,

Movembes V4. Case prosentatians -« two  palients wilth diagneslic
prohleniy in bematology. - Stall.

November 30, External counts of Co!oand Fe™ - Mock spleea
liver phantoms—V¥ichai Poshyachinda and Bill Nelson,

December 7: Cobalilabeled wilamin UI._. measarements — O O,

tushbaugh, let Alamas Scieatilic Laboratary.
Degember 14: Eaxpericnee with | 131 at the Colombian MNationai
Cancer Institute, Colombia, South Amernca--Efraim Otero.
December 21: MNuclear lallovi—Roger J. Clowticr,

MEDICAL DIVISION CLINICAL
CONFERENCES—1962

January 4: Chronic anemia associaled with unexplained bleeding
from the Gl tract—David A, While,

Januvary 11: Treaiment of carcinoma of the maxillary antrum with
multiple radicactive sources — Paul 51 Aubin, Manachusetts
General Hospilal,

January 18: Thiee deaths [rom thyroid carcinoma—Bill M. Nelson.

danvary 25: The Iriiedathyronine Jn vitro uptake lest — W, N,
Tauxe, Mayo Clinic, Rochester, Minnesola.

February t: Dealth from local recurrence of thyroid carcinama—
Bill M. Nelson.

Felwuary B: Internal dowe—Ray Hayes.

February 15: 1762 Modern Melhods Analytical Symposivm—G.
Kyker.

March 1; Thin layer chromatography of bone marrow lipidsi—Fred
Snyder. T
March €: Biachemical studies in homologows discase—Arthur L.

Kretchmar,

March 22: Design problems in the low-background facility—. AL
Ross.

Apnl 12; Plasmapheresis and leukocyte transdusion—Ralph Kniseley
and Karl Hubner,

April 2&: Antibody formation in dilfysion chambers — Nazareth
Gengozian.

May 3; Megative pi mesens—F. Comas,

May 10: Particle accelerators and more abourl pions — Roger
Cloutier,

May 17: Whole boedy counter: Hot patienls and warm palients,
status repart—William D, Gibbs.

May 31: Combined oral Fe'™™ absorption test and L2l stydy of
G! transit time—Bill M. Melson.

June 7: Confinuous flow paper electrophoresis—Ray Hayes.

Jyne 11: Principles of gel Ffiltration—Bertil Aberg, deparimens of
clinical biochemistry, Royal Velerinary College, Stockholm,
Sweden.

June 21: Somalic chromosome aberrations in irradiated human
subjects—M. A, Bender, bicloegy division, Oak Ridge Mational
Labaratery,

June 28: irradiated bene marrow lipids—Fred Snyder,

hla T
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Exterior view of new Iastltute Library Building.

Library Department

Designation of the Library as an AEC depository was made in
November. This official recognition allowed the Library to make
its collections and services available to the general public regard-
less of place of residence.

The Library completed its move to the new building in
February. Located next to the Institute Central Administration
Building, the new facilities offer an attractive atmosphere for
library use and study. The increased space will allow an addi-
tional 10,000 veolumes to be added to the 34,000-volume collec-
tion.

In cooperation with the Division of Technical Informatien
Extension of the Atomic Energy Commission, the Library agreed
to house and make available prepublication copies of unclassified
conference papers appearing in Nuclear Science Abstracts.
Future issues will specifically identify those papers deposited in
the Institute Library. This program provides for the dissemina-
tion of conference papers well in advance of the published pro-
ceedings. Other libraries are encouraged to borrow this material
on interlibrary loan, citing the specific Nuclear Science Abstracts
entry with each request.

The Library is also acting as the intermediary in making
Russian books held at DTIE available on interlibrary loan.
These books are announced in the USAEC Translation List under
the heading “Newly Received Russian Books.” Material from the
Library's collection was sent on loan to 39 states and 12 foreign
countries.
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Ouipatient waiting room at Medical Division.

Since 1.957 the Division has been studying patients with
b total—b?dy irradiation. Since 1459 the Division has had available
Ba s.pemal total-body irradiator having eight cesium sources
b which produces a very uniform dose distribution.

i One pgroup of patients has been ireated with low doses
_either 50 or 100 r, for chronic leukemia, Jymphosarcoma anci

reléled diseases. Most of the leukemias have been of lyrr,lpho—
cy.th:: type. In these patienls a considerable amount of
_.’clmlcal benefit has been derived and this form of treatment
lfl,_.:‘zfl-appears tp have practical usefulness. Each patient is studied
5!'{{.3,{0" a permd of at least six weeks after treatment, and unless
5 gressenlial to the patient’s welfare, no other treatment is given

em Such relatively low-dose total-body
Irradiation has been used for many years in the treatment of
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approach is the systernat'xc evaluation of effects and the fact
that treatment is given in a single dose. More cornmonly else-
where, the treatment is divided into several smaller doses and
this mmakes it somewhal more difficult to evatuate the time
relationships of the responses: More than 40 patients have been
treated at low doses over the whole period of the program.

Another graup of patients has been (reated at much higher
doses. Most of these were treated before 1961 and 2 report
has bean made of the efforts to achieve marrow grafts on these
patients. A few additional patients are peing treated In an
attempt t0 achieve remission in acute leukemia with a single
dose in the neighborhood of 300~ without marrow—graﬁ attermnpts.

Cell preservation Siorage Facility

In connection. with the afforls to graft bone matrrow it has
seemned desirable to have 2 method of storing boné Marrow
and other tissues for long periods of time. Such a facility would
make it possible 1 remove cells from a patient pefore giving
marrow depressing {reatment and to reinfuse them at a time
when they are needed, Thus there would be na problem of
genetic incompatiblli\y. 1n anotheT gituation, the methed ¢an
be used 10 build up 2 large pumber of cells from 2 single
poten‘ua'l homologous donor, BY making muliipie collections OVer
a period of months. The Division has chosen to ase a device
designed by the Linde Co., using liguid niirogen and special
equipment to control the rate of freezing. gamples of from 1
to 10 milliliters of bone marrow of leukocytes have peen placed
in sealed glass ampules, and samples of leukocyles up to &
volume of 35 milliliters have been preserved in metal storage
containers. The medium consists of 8 tigsue culture medium
or plasma with a final concentration of 10% dimethyl gutfoxide.
Viability studies on the thawed cells have peen made using
tritiated thymidine, {ritiated cytidine, and carbon-l‘i-labe}ed

uracil.

Among the tissues stored have peen whole blood, 1eukacytes,
bone marrow, suspensions of lymph node cells and splenic cells.
These tissues have peen obtained frormn patients with a variety
of diseases, and from essentially normal patients. in a study
of eight marrow samples stored for pericds of one to three
rmonths, the average 1oss of nucleated cells was about 0% and
the average reduction i number of cells taking up tritiated
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i}]}gmidine and cyt.idine was 25 to 50%. The duration of storage
Cleunut appear to _miluence greatly the degree of these changes

‘ § stor‘ed in this device have been used for the special diifu. |
sion studies in the jmmunology progrant ]

Influence of Vascular Anoxia on
Radiosensitivity

Studi i I
vt O;esbwere continued in rats {o determinge the radiosensi-
¥ one MAarrow and tumor cells in the hind leg as

influenced by anoxia. This is a part of the search for a method

of en i it
hancing radiation damage o tumors while minimizing the

:]I‘I;ct on nc:rmal tissues that lie in the same region. A method
3 o n\;-muld increase, even Lo a slight degree, the relative damage
e tumor, might greatly improve the r

" : esults in cancer
therapy. The anoxia was caused by clamping the arterial supply

‘::m;};e l'eg. Evid‘ence of .radiation damage was determined by

Synu:;:ir;gbthetglme lag in recovery in normal levels of DNA
y the marrow and tumor cells afte

synthes: s+ exposure to

irradiation. 1t was shown that for bone marrow the Erotective

offect of anoxia has a value of 2; that is, it requires double the

aDnr:o;n:y?.{hirrladiat}ixon to cause the same delay in recoveyy of

nthesis, while the protective effect of i

* tumor has a value of 1.5. Al i e o ey mot 3 iy
5. though this effect ma

alue y not appl

to olher combinations of normal tissue and tumors, it sugggsé

that the induction of anoxia during radiot

t tior ! herapy might h
definite value in increasing the relative effect on bt(un'm%"s e

Stwdlies of Jlomologons Discasc

h Dl lo]lh L ! 14 g

¢ es CLL 1w Cha]] es
I e vis a5 ¢ 1Irrie i on Slud} on the m bO‘.
mn h{}lllologous dlsease. I‘lese ha\u‘e b(:

‘ . . en done N callab ]
with Oak Ridge National Laboratory and Knoxville C?;‘fl‘:g;

B ;
‘bsr::oﬁiirz\jlz?ase, also called secondary disease and foreign
isease, 15 @ disorder that d 5 1 |
T : evelops in animals
3 g;:;t:m:fe ‘beep given large doses . of irradiation followed by
e 1:;::;511 t-cellsAb The animals survive the immediate
i iation, but later pecause of th -
i grafted foreign tissue, the : ' e epite o
, y develop weight loss (i i
normal foed intake) cessatio i e of
, ces n of hair rowth i
T phtic s g , and disorders of
| ystem. The outcoroe is i
e ' ; usually death. The diseas
] of great importance because it represents & fundamental limis‘:
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tation on tissue graft therapy, it opens up fundamental immuno-
logic problems, and it may be related to other wasting diseases.

One of the studies has brought out that in raice having
homologous bone marrow grafts followed by so-called secondary
disease, the nitrogen balance may be positive, even though there
is rapid weight loss. This paradoxical result suggests that one
aspect of the disturbance is an internal shift of nitrogen within
the animal, possibly a shift of nitrogen from muscle and dietary
intake into antigen and antibody proteins. Other possible expla-
nations exist.

Another interesting observation in this work is that the
lysozyme in the kidney {s increased in animals with ‘homologous
disease. The function of this protein enzyme of kidney tissue
is mot known, but it may have an as yet unidentified role in
immunologic responses. This enzyme is known to be increased
in certain animals with malignant tumors and, in the Division
laboratories, a striking rise in lysozyme was shown to be present
in the kidneys of rats with Walker carcinoma 3-258.

Further studies on the amino acid metabolism of mice with
homologous disease show that the serine of liver, plasma, and
muscle is reduced, even though the animals are eating normally.
A striking and early decrease in serine concentration of the liver
is seen. Serine levels of the plasma decrease somewhat maore
slowly, and those in muscle decrease still later. A speculative
model of serine metabolism studied on an analog computer
suggests that a marked increase in net loss of serine {either
greatly accelerated utilization, blocked synthesis, or both} can
explain the experimental results. This inbalance of serine me-
tabolism appears to begin on about the fourth to sixth day after
foreign marrow is injected. It emphasizes that the disturbances
in the metabolism start very early, before the full elinical picture
of homologous disease is present.

Bone Marrow Lipids in Animals Exposed to
Total-Body Irradiation '

1t has been known for many years that after jrradiation fat
jncreases in the bone marrow. Hematologists have tended to§
consider this fat as unimportant filler, but recent information §
has emphasized the possible dynamic importance of it. Studies [
in rats performed at the Division have shown the time curve for
increase in the bone marrow lipids after total body irradiation. i

i
W
i
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P

TPea

fa‘i :;il‘elﬁsesoc::r ab]out one week afier 800 r and the amount of
AR ry slowly gfter this. The early lipid increase
ppears decreasr as a fu.nctmn of dose. With the increase, there
s some dec T}f‘ 1r} residue and a distinct decrease in water of
onstrate that bone marrew lde et rets are et e
cerides; gas-liquid chromatogra }Sl demoneteatod that paiis
and oleic acids account for %no?e ythc;im;é’;;rztfe(tlh?;;tf;l:::lit(;g

pre . radl 11 as s 5’
Se]]t II atlo VW IIO\V]] ¢ 1
. C lnerease the tI Igl COIIC]GS at

emg:]? Z?:;:Ear%‘:}sim 1fc:r the increase in marrow lipid is not
fire ]asm‘ e absence of' any change in the neutral glycer-
s tf 2 suggests that increased transports of glycerides

other sites is probably not an important facter. At the

P present stage of the studies it appears that an increased bio-

50}
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%
{wet weigh[}30 i °
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e — . CONTROL
0 7 I;i t ql2 71—5‘6—""
DAYS AFTER 8Q0r

]

Tolal lipids af bon

e marrow {(wet wel

" atlon. Ea eight) affer 800 r total-body i i

of rats: octltla;:;l_l:lies?nrfsenls pooted samples from the n?ltl?)l“gﬂthn:mbdl-

als; 2 dayszs_ ratsfa; éi;’;‘_ﬁasféﬂ? for 7 pooled groups) ;gl d:;r-::

AL {ran _ i 1ys=ga rats; days=8 rafs; o -

: t ge 33.1-46.3 for 5 pooled groups); 14 days=8 ‘:ﬁi fzdda:;_ﬁss r:gs
=6 rals; 5=8 rafs;

86 days=4 rats.
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synthesis of triglycerides and reduced oxidation of fatly ;c;ds
in the marrow are both jnvolved in this fatty change that followWs

irradiation.

Glyceryl Ethers as Pmteclive'.‘\gcn{s

Against Irradiation Leukopcnlia .

i "The interest of the Division in bone m_armw lipids na;tu:;:}:r},;
relates to {he reports from other labo}'at.orxes that glyce:tg; ‘ e here
tend to protect against certain jrradiation eiiects,bposm hgwn n
when not given until after the exposurf.:, 1t has been 3 O e
ORINS that glyceryl ethers are present in bc‘me maﬁi’ov‘;, g
protective effect against jrradiaiion d.er?resswn of the or; e
row has been verified. The most def%m?e ;’esults were ohia

at relatively low or intermediate radiation doses.

E):perimental gludics on 2 Snuall

h American Primate ' .
Sﬂu:f;we immunclogy program of the Division has mvesugate?
the possib'\lity of using 2 small monkey rc!a.ted 1o t'r.\e mar'motsei;
Tamarints nigricollis, in laboratory studies. This ;X'c-]ec et
under the sponsorship of the United States Ajr Force X e‘r:.)sp e
Medical Division. QOriginal studies inciuded -the ‘dcimdl_tlon o
base line biological values for the new Species, mc:.iu ms ‘f:t
compliete hemalologit values, bedy temperature, bcn1 ¥y v;o:.‘gthé
and serum-protein components. The wematologic V@ ues o
{amarin are very similar to those of the ;rhesus mc_mkey, w
has been used more commonly it biological expanmentatlon‘

Studies with total-body irradiation indicated that ‘fhe tax:‘\“a:-‘
Tins are relatively sensitive to irradiation, the LDse bellng {rl n;
neighborhood of 200 . Even 100 r proouces p.rofoun_d a tEFI;a t‘\i}la-
in the blood picture. gtudies with 2 b.act.emal antigen I e
rense have shown that tatal-body jrradiation prod\l.we;a sxgdunt
cant delay in antibody production and a decrease Enéggcraﬂ\;hi(:h
of antibody produced. {Iowever, even at doses O T, e
are lethal, there is a very significant antibody production e
death.

jvities | i i 1act have been

Recently ihe activities in th{s tamarin prejec i
handicapped by lack of availability of l}ealth}r am.mal.s. 'Ifi ap
pears that the long-Trange promise for this prOcht lies mainly In
the possibility of developing 2 cage-bred and disease-free strain.
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the observation that acute fatty inf

larly in rats after small intravenous doses (2 to 3.5 milligrams
per kilogram) of any of the first five lanthanons.

——

Negalive-Pion Beam Project

The Qak Ridge National Laboratory has propased building
a 900 Mev cycletron, based on the fixed-frequency alternaling
radiant principle, the outstanding featurc of which would be a
very high proton current of about 100 microamperes. If this
project is approved it will offer a unigue opportunity for studies
of biological and medical effects of negative pions. Calculations
indicate that large numbers of negative pions would be obtained
fram the interaction of the proton beam with a suitable target.
These plons would be focused and brought into a special medical
treatment roam and used for irradiation of patients.

Several consultations took place with members of the Electro-
nuclear Division of the Oak Ridge National Laboratory, with
the aim of making preliminary plans for the design of the

medical room. Several alternatives Were discussed concerning

{he solid angle of pion collection from the target, ways and

means of obtaining a flat beam, the guestion of focusing and
bending magnets, and provisions for cross-fire jrradiation. In
addition, two Division staff members have visited several insti-
1ytions where eleciron and proton accelerators are used for
medical and biological work. They exchanged views with and
obtained advice from people who have an interest in pion irra-
diation. Further consultations were held during a symposium
on pi mesen factories, at which they presented a paper on the
possible use of negative pions in biclogy and medicine,

Medical Nuclides — Rare Farth petals

Metabolic Studies — Until now increased fecal excretion of

varioys heavy metals, which parallels increased intravenous
dose, s undefined in mechanism or site. A study was carvied
put to make comparative measurements of the gasiric, bitiary,
and segmentad intestinal exeretion of cerium and yttrium given
to dogs. Both metals behaved similarly, and it was shown that
there was direct alimentary excretion rather than biliary pXCre-
tion. Esxcretion also occurs in the gastric segment of the tract
as well as the usually defined excretory parts.

Previously, Division reports have been published establishing
iltration of liver occurs regu-

Elements in
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the series above samarium do not show this metabolic effect. A
wide variety of hormonal factors and a few chemicals prevent
the fatty liver. Although the transport of lanthanons remains
unexplained, evidence supports the theory that stable soluble
complexes with plasma proteins are formed, and the formation
of a metal-enzyme complex could explain ihe acute metabolie
effect. A variety of chelating complexes were prepared and a
radiotracer of the element was used to show the distribution
and excretion. It has been found that excretion increases and
liver localization decreases with increased stability of the chelate
in use. Fatty infiltration was sometimes prevented when the
fraction in the liver was not reduced appreciably, a finding
consistent with other preliminary evidence that the dominant
fraction of the dose localized in the liver may nol be the critical
part of the dose causing the metabolic disorder.

Intralymphatic Administration of
Radiocisolopes to Lymph Nodes

Eifforts to obtain radioisotopic localization of lymph nodes
have continued because the need continues for radioactive prepa-
rations that can provide selective irradiation of lymph nodes
involved in metastatic cancer. In addition, an agent that could
localize in lymph nodes would be valuable as a tool in external
scanning to establish the size and distribution of lymph nodes.
Also, internal probing during a surgical procedure involving
lymph-node dissection would be aided by such lacalizations of
test compounds. Therefore, soluble preparations of pole-198,
cerium-144, ytirium-9¢ chelates, etc,, have been injected into
lymphatics of dogs, after which observations have been made at
prescribed intervals, including measurement of distribution and
excretion, scintigrams by external scanning, and occasionally,
radiography. It has been found that, in general, small chemical
doses of yttrium-90 fail to localize adequately; they distribute
like intravenous doses. Larger chemical doses localize betler
in lymph nodes. Ceramic microspheres containing Ce'ti localize
largely in the first lymph node of the stream. Results suggest
that chelates of particle sizes somewhat smaller than Auts
colloid may be more suitable for lymph-node localization.
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Radiation Dose to the Gastrointestinal
Tract from Internal Emilters

The continuing program to assess the extent of dose variation
to the intestinal tract from ingested emitters has progressed to
the point where the following conclusions can be made:

1) Age of the subject does not seem to be an important factor
even theugh intestinal motility tends to decrease with age.

2) A sizeable proportion of the population may have doses
many times in excess of that assumed for the average “standard”
mian.

3) The dose experience of the group studied approximated
that of a Gaussian distribution; the average dose, however, was
approximately 70% greater than that predicted for the “stand-
ard” man with a long-life isotope.

4) The route of entiry of activity affects the dose received
{whether through food at mealtime or through water between
meals). If the results of this sampling are borne out in further
studies, some adjustments in the assumptions for standard man
may be in order.

Lanthanum-140 as a measure of the completeness of stool
collections for all iren-59 absorption tests has been tested. Since
lanthanum is not absorbed from the gastrointestinal tract, it can
be given simullaneously by mouth with ancther tracer. Prac-
tically all the lanthanum-140 is accounted for in the feces, if
collections are complete, Therefore, lanthanum can serve to
detect incomplete stool collections in absorption studies of radio-
iron. It has been found, however, that the iron-59 will continue
1o appear in late stool specimens after virtually all the lantha-
num has been recovered, suggesting that there may be transient
binding of the iron to the mucosa of the intestinal tract.

Diagnostic and Therapeutic Radioisotopes

Carcinoma of the Thyroid — Interest continues in the long-
term study of the use of radioiodine in the diagnosis and
treatment of earcinoma of the thyroid. Experience has indicated
some modifications in the technique of study which, along with
improved scanning equipment, resuli in the finding of some
degree of concentration of radiciodine in most lesions of thyreid
carcinoma, In patients with this disease who have had a total

- thyroidectomy, doses from one to five millicuries of radiotadine

are used in an effort to locale metastatic lesions, Such lesions
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are more likely to be found after most of the unbound isotope
has been excreted and hence an interval of three or four days
is allowed to elapse after the dose is given before the secanning
procedure is done, using the (Oak Ridge National Laboratory
research scanner. Even though some of the lesions thus detected
may not concentrate enough of the radioisotope to result in
significant therapeutic effect, their detection permits better
planning of other forms of therapy.

In patients in whom the metastatic disease is confined to the
lymph nodes in the neck, local surgical excision is performed
using the surgical probe counter. 1f subsequent scanning studies

E.B
BREAST CARCINOMA

Au 198 colloid
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Bone-marrow scah: local marrow leston at site of metastases
and radiotherapy.
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show lesions still present, further local surgical resection is
performed, unless the lesions are so located that surgery wauld
result in excessive damage to adjacent normal structures. If
lesions persist after all feasible surgery has been done, large
doses of radioiodine are given for further therapy. This approach
obviates radical neck dissection and resulis to date have been
favorable.

With the improvement in detection has come the realization
that persisting lesions, concentrating radiciodine to only a slight
degree hut sufficien. for their detection by scanning, may not
receive significant therapeutic effect irom the radioisotope. Thus
these lesions cannot always be eradicated completely, although
the clinical course of the disease may be controlled.

Clinical Scanning of Bone Marrow

The hematopoietic marrow is known to vary quantitatively
from almost complete aplasia to extensive hyperplasia in dif-
ferent disease slates. It is also known t¢ be nonhomogenous at
times. Heretofore, in clinical evaluation of the marrow we have
been limited to surgical or needle biopsy and aspiration studies.
Although these are useful, they provide limited information on
the size and distribution of the hematopoictic organ. In earlier
studies at the Division using colloidal Au'* intravenously, it
was observed in autoradiographic studies that reticuloendothelial
activity in the marrow coincided with the sites of hematopoietic
activity. Using this observation and the ORNL rescarch scanner,
the Division has successfully demonstrated guantitative distribu-
tional changes of the bone marrow in patients with a variety
of diseases.
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Thirty-two series of bone marrow scans have been performed
on 29 patients.

The series includes acute leukemia, 7; lymphosarcoma, 3,
" Hodgkin’s disease, 4; metastatic breast carcinoma, 2; neoplasms
| without marrow involvement, 3; local radiation lesions to mar-
' row, 2; polycythemia vera, §; multiple myeloma, 3; miscellan-
eous, 3. The scans were made with three intravenously admin-
fstered colloid preparations, the most satisfactory of which has
been colloidal Au'*. Distinet pictures exhibiting the distribution
{- of hematopoietic marrow have been obtained with the ORNL
' research scanner. Local lesions within the marrow organ have
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Bohe-marrow Scanh in patient with acute leukemia in partial conirol,

showing normal or increased
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size of marrow oOrgan.

been exhibited and confirmed by histologic studies. Variations
in the size and distribution of {he marrow organ have been
cxhibited in a graphic and nondestructive fashion, which has
hitherto been impossible. Although the dose 1.5 to 3.5 millicuries
is recognized to be in excess of that reasonable for persons with
good prognosis, ne ill effects have been demeonstrated, and it
is judged to be a safe procedure in patients who have poor
prognosis. Bone marrow scanning using the present technique
may be of considerable assistance to the investigator, and with
improvement anticipated, the technigue may find its place as
a practical clinical procedure. When used in conjunction with
area scans, linear scans are demonstrated to be of great use-
fulness and they give more quantitative information. QOnce
interpretation of linear scans in relation to bone marrow function
is clearly established, it will be possible to use small doses of the
radioisotopes, for the linear scanner js a sensitive instrument.
With appropriate accessory equipment, it gives promise of pro-
viding the most quantitative i pivo information on the distri-
bution of radioisotopes important in heratolagic diseases: Fe®?,
Auvs Cr?, cobalt-labeled Vitamin Bie.

Tracer and Basic Biological Studies

Diffusion-Chamber Studies with Human Cells — Earlier at
the Division it was found possible to produce antibodies against
specific antigens in small, lucite, millipore diffusion chambers
using human lymph-node tissue. Efforts have been made to
define variables associated with induction of antibody formation
against Salimonella typhosa antigen. The response has been found
to be dependent upon (1) the dose of antigen relative to the
number of human cells placed in the chamber, and (2) the num-
ber of cells placed in the chamber. Two different human serum
proteins have been identified: gamma globulin and a3 macroe-
globulin, the latter identified tentatively by immuno-electro-
phoresis as beta 2-M protein. Cultivation of the cells in the
chamber has shown a marked proliferative activity of lymphoid
cells, as indicated by mitotic index and by incorporation of
tritiated thymidine. There appears to be a definite correlation
in thymidine incorporation, mitetic activity, and appearance of
blast cells. Antibody formation has been obtained with human
. splenic cells, but several attempts with normal bone marrow
and peripheral leukocytes have been negative thus far.
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The slow-freeze liquid nitrogen controller and freezer estab-
lished at the Institute has permitted long-term storage of viable
human cells for these studies. Thus it has been possible to study
in sequence, under various experimental conditions, the reactions
of a single source of human immunologically functioning cells.

DMethods :

Aluminum Plates for Thin-Layer Chromatography — It has
been found possible to substitute aluminum plates for glass
plates in thin-layer chromatography, providing certain advan-
tages in visualizing components of sulphuric acid charring. The
aluminum plales are heated directly on a hot plate where tha
rate of heating is conirollable while color changes are guickly ]
and easily visible. This modification eliminates concern over i
breakage of the sample-containing plates. Aluminum sheet alloy
6061-T6 (4 millimeters thick) has been found to be satisfactory k%
and sheets of it are cut to 20 x 20 em. Silica Gel G and ethanol o
slurry is applied with a thin-layer applicator to make a 250 g
micron-thick layer. ;

Radiation Physics and Insiruments

Hot Patient Counter -— The instrument used for measuring N
whole-body retention of therapeutic levels of I'¥ in patients i
has been in routine use for more than one year. in the setting 2]

up of the instrument, studies with phantoms have shown that 1

if patients are counted while supine and while prone, and these e
counts are averaged, accuracy 1s improved. In addition, if the '
proper portion of the 1141 geatter spectrum is measured, rather
{han a primary gamma pealk, the data reflect the amount of I'¥!
present and are not affected by the distribution of the radio-
isolope within the phantom, or by the size of the phantom. In
a variety of patients it has been shown that the assay values
obtained by this method are essentially independent of the
distribution of the isotope in the body.

Low-Background 1Vhole-Body Counting Facility — Extensive
tosting of samples of concrete ingredients has been carried out
during the past year in order to find ideal low-background
shielding materials for the proposed high-sensitivity whaole-body
counter. The design has called for a uniquely low-level back-
ground and many of the materials that might ordinarily be
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Retention of Jodine 131 in 33 patients for periods up te six days. All
palients reccived either § millicuries or 100 millicuries,

useful as shielding contain unacceptable amounts of fallout
products or natural radioactivity. Spectral analyses of a number
of minerals and mineral products have been investigated, includ-
ing the following: 11 limestone (largely calcium carbonate) from
Oak Ridge; (2) dolomite (predominantly magnesium carbonate)
{rom Knoxville and Mascot, Tennessee; 3y silica of two kinds
— (2} natural sand from Caryville, Tennessee, and (b} crushed
river-bed gravel, chiefly SiO, from Knoxville: (4) barite (natural-
ly occuring barium sullate) from the area around Swectwater,
Tennessee, and also from ‘Del Rio; (51 olivine liron-magnesium
orthosilicates) from Balsam Gap, North Carolina; (6 iron slag
(mainly iron silicate} from smelting works at Copper Hill, Ten-
nessee: (7} iron sinters (clinker material nearly 707 iron) from
Copper Hill, Tennessee; and (8) marble fealcium carbonate) from
the Knoxville area.

Various samples of cement have also been assayed. Radio-
assay and spectral analysis have revealed that olivine sand from
Balsam Gap, North Carolina, although an expensive material,

: has the least amount of interfering radicactivity. In making

31



p789z0l|

—

concrete even though a low aggregate in olivine is available,
the Portland cements do have a higher ¢ontent of radiocactivity;
therefore, it is necessary to enclose the cave structure with cold
steel to shield from the activity in the cement. Assay of samples
of shiclding material have been in progress during the year.

Scanning Symposium — The Division presented its seventh
Medical Symposium, “Progress in Medical Radioisotope Scan-
ning,” in collaboration .ith Oak Ridge National Laboratory.
During the five-day meeting lectures were presented by 21 guest
speakers. There were 158 participants. The ficld was covered
comprehensively and the proceedings will be published in Sep-
tenber 1963 through the Division of Technical Information
Extension of the U.S. Atomic Energy Commission, It will include
manuscripts of the formal papers, numerous illustrations, and
edited iranscriptions of the discussions. In addition to the daily
session and evening reception, tours of the American Museum
of Atomic Energy and informal workshops at the Medical Divi-
sion were held in the evening.

Training

The Division continued to offer a variety of training experi-
ences. Two foreign scientists have been here on International
Atomic Energy Agency fellowships — one from Turkey and
one from Thailand; one scientist from Japan on a James Picker
feboseship; five Ahbot fellowship medical students; two fellows
in clinical investigalion (one on assignment from U.S. Public
Health Service); one postresident assistant in clinieal investi-
gation; seven summer itrainees from the University Relations
Division College Program; four summer participants from facul-
Lics nf ORINS members schools; four short-term residents in
radictogy from Massachusetts General Hospital and one from
PBaroness Erlanger Hospital in Chattanocoga.

In addition, the Division encouraged staff members to avail
themselves of specialized training opportunities. Two staif
members are working toward advanced degree at the Universily

of Tennessce. One senior staff mermber attended a conference.

on Computer Science and Related Mathematics. The Division
continued ta cooperate with the Special Training Division in
the courses offered in radioisotope handling and has assisted
the Special Training Division in its program to provide quali-
fication courses for physicians in radioisotope handling.
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RESIDENT IN CLINICAL INVESTIGATION
Karl F. Hubner — Homburg/Saar, Germany

JAMES PICKER FOUNDATION FELLOW
Takashi Honda — Kanazawa Cily, Japan
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ABBOTT STUDENT FELLOWSHIPS IN
NUCLEAR MEDICINE

Thoemas V. DiSilvip — Stritch School of Medicine, Chicago, 1llinois
Allan Lipton — New York University, Bellevue School of Medicine,
Brooklyn, New York .
John A. Feemnster -— Meharry hledical College, Nashville, Tennessee
Arthur E. Diamond — Tulane hedical School,
New Orleans, Louisiana
William E. Rhodes — Rleharry Aledical College,
Nashville, Tennessee

RESIDENT PHYSICIANS

Abbott Miller — MMassachusetts General Hospital,

Boston, Massachusetts

Aelvin E. Clouse — Massachusetts General Hospital,
Boston, Massachusetts

Lawrence C. Sack — Massachusetls General Hospital,
Boston, Massachusetts

Richard J, Steckel — Massachusetits General Hospital,
Boston, DMassachuselts _

William klassey — Barcness Erlanger Hospital,
Chaltancoga, Tennessee

POSTRESIDENT ASSISTANT IN MEDICINE

Donald W, Brown — Honolulu, Hawaii

VISITING SCIENTIFIC GUESTS

C. Lowell Edwards — U.5. Public Health Service,
.Staten Island, New York
Qrhan Ternar — Turkey, International Atomic Encrgy
Association Fellowship
Howard J. Cohn — Maimonides Hospital, Brooklyn, New York
Lars G. Ekman — University of Stockholm, Sweden
Makumkrong Wasanosemsithi — Thailand, International
Alomic Energy Association Fellowship

MEDICAL DIVISION CLINICAL CONFERENCES — 1062

July 5: On the mechanism of action of neomycin in lowering serum
chalesterol in humans — James G. Hamilton, Tulane University
School of Medicine, New Orleans. La.

July 12: Aspariic acid in irradiation chimeras —

Arthur L. Kretehmar,

July 19: Neutrons: their produetion and use in biology—
Roger J. Cloutier. )

August 8  Studies on tamarinus nigricollls — N. Gengozian. )

August 16: I-131 colloidal slbumin in scanning reticuloendothelial
tissue — C. Lowell Edwards.
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August 23:  Influence of anoxia on the radiosensitivity of bone marrow
and a tumor in the rat — F. Comas,
August 30: Some nulritional aspecls of cerium induced fatty livers
in rats — Isaac Miller, Department of Biochemistiry,
Mcharry Medical College, Nashville, Tenn.
September 6:  “Pyrodoxine responsive anemia” — David A. White.
Seplember 13:  Trip to Holland — N, Gengozian.
Seplember 20: Report on sccond symposium on r:a.clmzu:-turltgr in
] man — D. A, Ross and Ray L. Hayes.
September 27:  Trip to Mexico — David A. White.
} Oclober 4:  Gastrointestinal studies of cerium in dogs —
i Granvil C. Kyker.
" October 11:  Sludies of myelegenous leukemia in the rat —
William C. Moleney, Boston Cily Hospital.
October 18: Fatty acid oxidation in irradiated bone marrow —
Fred Snyder.
November 1: (1} Liver uptake measuremenis and (2) I-131 thyroid
iptake measurement survey in Japan — Hirotake Kakehi, Chief
of Department of Radialogy, Chiba University School of Medzcme,
Chiba, Japan.
Navcmber 8: Semi-conductor charged particle detectors and their
H applicalions — Bill Weiss, Chief Engineer of Detectors, ORTEC.
November 153: Clinical-pathologic conference — *“obscure disorder
: involving hone marrow' — Bill Nelson,
~ November 29: Clinical-pathological conference—"an abscurc disorder
: invelving bene marrow — (R. C. 111278)" — Francis Jones, Patho-
logist, U. T. Memorial Hospital, Knoxville, Tenn.
December 6 Analog compuler simulation of thyroid tracer study —
Arthur L. Kretchmar.
December 13:  Plasma clearance of Vitamin B.: in chronic myeloeytic
leukemia — David A. White.
December 20: “Health physics requirements for lhe study of tran-
suranic elements in humans” — Roger J, Cloutier, Radiation Safety
Officer.

 MEDICAL DIVISION CLINICAL CONFERENCES .- 1963

January 10: Domonstration of an analog compuler program —
. Arthur L. Krelchmar.,

" January 17:  Filin “Recent advances in thin-layer chrematography" —
made available by Orville Privett, Hormel Institute, University of
: Minn,

January 24: Leukemia treated with §- mp and sleroids (C.W. 111313}
— Biil M. Nelson.
January 31: “Metabolic differences in certain melal chelates” —
Granvil C. Xyker and John J. Rafter.
February 7: “Radioactive renogram using hippuran™ — W. N, Tauxe,
Division of Clinical Pathology, Mayo Clinic, Rochester, Minn. )
February 14: “Self-orpanization in a natural plankton community"” —
Bernard Paiten, Associate Marine Scientist, Virginia Institute of
Science, Gloucester Point, Va.

35




o ety i T

12789201

February 21: ‘“Geomelry and background in the whole-body countes™
— [} A. Ross.

February 28: “Scanning of intra-abdominal lymph nodes” —
Donald W. Brown. )

March T:  “Relative changes in radiosensitivity of tumor-bone marrow
of the rat, under hypoxia" — F. Comas.

March 21: “Use of a medium scale digital computer Ior‘ l?i?medicai
data: the IBM 1401 DPS" — J. E. Parham, Biology Division, Qak
Ridge National Laboratory. ’

March 28: “Feedback inhibition in purine and pyrididine metabc:lism"
- Fdward Bresnick, Assistant Professor, Department of Bloche-
mistry, Baylor University, Houston, Tex.

nCellular amino acid transport” — Peter Rieser, Department

April 4: D
o ille, School of Medicine.

of Physiclogy, University of Louisy

“Fluorometric determination of DNA" — Frank Comas.

April 11:

April 18; “Laboratory design” -— Roger J. Cloutier, Radialion Safety
Qfficer.

April 25: “Course in mechanism of the ozonization of fatty acids” —

Orville 5. Privett, Professar of Chemistry, University of Minn.

“Analog computer simulation in medicine” —

May 2: o
g t, USAF School of Aerospace Medicine,

Alphonso Zermeno, Physicis
San Antonio, Tex.

May 0: “Autopsy findings in tamarins after total body irradiation” —
Biil M. Nelson.

Nlay 16: “Radioisotopic localization by intralymphatic injection in
dogs” — Takashi Henda. )

May 23: “Intermittent steroid therapy in malignant lymphocytic
diseases”” -—— David A, White.

June 6: “The fate of injected 1131 deoxyuridine” — Karl Hubner.

June 13: “Enzyme kinetics” — D. G. Doherty.

June 20: "Clinical study of bone marrow using radioactive isotope
scanning technique’” — C. Lowell Edwards.

“Biological proof for fwo red cell subpopulations™ —

27
e & Los Alamos Scientiific Labota-

C. C. Lushbaugh, visiting scientist,
tory. .
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S_pecial Training Division

A total of 333 scientists participated in courses in the tech-
niques of using radioisotopes. This breught participation in Di-
vision courses to 5,219, Participants have corre from each of the
50 states, the District of Columbia, Puerto Rico and 538 foreign
countries.* Newly represented countries during the year were
Costa Rica, Iraq and Uruguay.

Radioisatope Course

gt Some 148 scientists participated in the five basic courses in
fE  the uses of radioisotopes in research, industry, and engineering.
Lectures for both the research course and the engineering

B

’; .- and industrial course cover such basic matlers as nuclear theory,
gv'  rtadiation detection, instrumentation, radiclogical safety, and the
’} interaction of radiation with matter. In addition, lectures are
*‘, given on radioisotope applications in both research work and in-
dustrial and engineering uses. Laboratory work and demonstra-

tions acquaint the participants with techniques and instruments.

o

Summer

Sixteen participants attended the 4th Isotope Technology In-
stitute for College Science Teachers. This institute was begun
June 17, under the sponsorship of the National Science Founda-
tion and the Atomic Energy Commission and those enrolled re-
ceived National Science Foundation stipends.

Included with the 8Gth session of Basie Courses in the Use of
Radioisotopes was an Institute in Advanced Radiation Biclogy
under the sponsorship of the National Science Foundation.
Twelve persons on National Science Foundation stipends at-
tended this institute.

A summer institute in physics for small college teachers was
begun June 17, with 20 National Science Foundation stipend
- holders attending.
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* Argentina, Austratia, Ausivin, felgien Conge, Hefgium, Hraul, Hurma, Canada,
Chile, Colombia, Coste Itica, Cuba, Denmark, Dominienn Hepublie, Ecuador, Egypt,
El Satvador, Finland, Frauce, Germany, Great Britain, Greece, Guatemata, Iceland,
India, Indonesia, Iraq, Iran, Ireland, Israel, ltalx, Jupan, Jordan, Korea, Lehanon,
Luxembourg, Malaya, Mexico, Merocco, Nationalist Chinn, Netherlands, New
.. Zealand, Nigeria, Norway, Pakistan, Panawma, Peru, Philippines, Portugal, Spein,
ﬂ, Sweden, Switrerlund, Thailund, Tuckey, Undon of South Africa, Uruguay, Venciuela,
| Fiet Nam, and Yugosiauvia. .
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hledical Qualification Course

The medical qualification courses were designed to provide
physicians with the minimal training necessary to acquire a
license from the Atomic Energy Commission to use isctopes on
patients. The courses are offered in three one-week sequences —
basic, preclinical and clinical. During the year three basie, three
preclinical and two clinical weeks were given. Forty-nine phy-
sicians participated.

g b
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i Mobile Laloratory Program

t The Mobile Laboratory visited 18 campuses of smaller col-
: leges and universities in 14 states, and 269 students and faculty
3 members took the course in isotope techniques. A total of 2,201
' persons has taken this training to date.

-_ Other Activities
Dr. Ralph Owverman, Division Chairman, went to South
America to complete arrangements for the International Secon-
: i .
Participants in ecology course. & T
. 3; :
The second Institute in Radiation Ecology was begun June )
10. Of the 22 persons participating, 20 were National Science ¥
Foundation stipend holders.
: 8
Other Courses - k'
The first course in instrumental and chemical technigues of _.
activation analysis was given September 24 through October 5, §R
1962, with 25 persons participating. This course was offered in
an effort to extend the use of activation analysis in the life and i
physical sciences. _ ' :}
The health physics course was given o 18 participants from *t; _

September 10 through November 16. The course is being offered
in order to provide training to representatives of state and local
governments who will be concerned with licensing and inspect-
ing and is a part of the Atomic Energy Commission’s program of
encouraging state control of certain radioactive materials.

7Y ‘Hy;g__
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A highway engineering course was given to 25 participants
March 11 through March 29. The goal of this course was to
familiarize highway engineers with the application of radioiso-
tope techniques in the field of highway engineering.

Armed forces reserve unit members study devices used in the Speclal
Training Division to praovide instruction in industrial applications of
: radioactive malerials,
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dary School Program "“‘Atoms at Work,” conducted by the Uni-
versity Relaticns Division for the Atomic Energy Commission.
He visited Lima, Peru; Santiago, Chile; Buenos Aires, Argentina;
San Paulo and Rio de Janeiro, Brazil; Caracas, Venezuela;
Panama, and Colombia. He spent three weeks overseas during
April. He lectured extensively and visited various isotope
laboratories in Japan, Thailand, India and in Europe.

«Nuclear Reactions,” a film in the series “Understanding The
Atom,” was completed by Dr. Overman.

A book entitled “Basic Concepis of Nuclear Chemistry” au-
thored by Dr. Overman was published by Reinhold Publishing
Co.

Dr. Elmer Nussbaum assisted the government of Singapore in
establishing a radioisotope training program at the University of
Singapore. The assignment involved organization of a training
program and presentation of a major portion of the lectures in
the first six-week course. Dr. Nussbaum participated as a cost-
free expert, furnished to the International Atomic Energy
Agency by the United States government. He was made avail-
able by the Institute on a cost-reimbursement basis with the
Atomic Energy Commission. He also served as a member of a
tearn of American scientists which, under the auspices of the
National Science Foundation, visited the National Biolegical
Institute in Bogar and Djakarta, Indonesia, to study and make
recommendations regarding the use and the expansion of the
Institute’s facilities. He also discussed radioisotope training
programs and research with organizations in BEgypt and Austria.

Division Rescarch

Dr. H. E. Banta carried out a research project on the oxygen
content of rocks with Dr. A. Volbort of the Universily of Nevada.
Tast neutrons and activation analyzers were used for the oxygen
analysis.

Dr. Banta is also engaged in cooperative research work with
Dr. James L. Carmon of the University of Georgia. In this pro-
ject, mice are given measured doses of gamma or 14 Mev neu-
tron or mixed irradiations. Any radiation effects are of interest
but genetic effects are the ones receiving most attention.

A research project headed by Dr. Elizabeth Rona was in-
itiated on the geochronology of marine sediments. This is con-
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Neutron generator used at Special Training Divisicn.

cernf.»d with the dating of sedimentation and the development
partlcu!arly in the Gulf of Mexico basin, of techniques to forrr:
the bﬁtmsl of training for members of oceanographic departments
and institutes in nuclear methods applicable to oceanography
Mgthods were developed for separating thorium and protact:
Inium from sediments based on solvent extraction and on ion

exchange techniques. Ver i
‘ . ¥ thin samples were prepared b
electroplating method for counting. i T

Oak Ridge Radioisotope Conference

Dr Overman served as joint chairman of the Oak Ridge
Radlolsotope Conference held at Gatlinburg, Tenn., April 1-3
'Ithe following papers were presented by Special Training Divi:
sion personnel during the conference: “An Alpha Gauge System
for thf: Cont?nuous Measurement of Gas Density, Gas Pressure
and Film Th.lckness," by H. H. Ross and R. P. Gardner; “Single
Sampll]e Radiotracer Technique for Determining Stre:;m Flow
Rates” by Robin Gardner and J. W, Dunn, III; “Diffusion of
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Radioactive Gases Through Membranes” by Elmer Nussbaum;
wp Wide Band-Pass Transistorized Ratemeter for Alpha Gauge
Measurements” by M. C. Kopp, R. P. Gardner, and H. H. Ross;
and “Liquid Scintillation Counting of Todine 129 and Iodine 1257
by Roger E. Yerick and H. H. Ross. '

PARTICIPANTS — MEDICAL QUALIFICATION COURSES

Basic
October 8-12, 1962

Abrams, Julian E. ... Trinily Memorial Hospital, Cudahy, Wisc.
Bridgens, James G. oinrees St. Joseph Hospital, Kansas City, Mo.
Capo, James P oo Stewart-Lakewood Clinie, Atlanta, Ga.
Crain, R. C. ........... Bast Tennessee Baptist Hespital, Knoxville, Tenn.
Daniel, Gerald L. ... Central Intelligence Agency, Washington, D, C.
Eisenstaedt, Werner F. . Chicago, 11l
Gardner, Morris D. e Scott and White Clinic, Temple, Tex.
Gatzimos, C. D. ... N Logansport, Ind.

Grady, Edgar D, cooeoeeiiim ... Atlanta, Ga.

Hornberger, Robert B. ... Goorgia Baptist Hospital, Atlanta, Ga.
Lukash, Lesli€ oo Meadowbrook Hospital, Hempstead, N. Y.
Metzger, Russell C J UV .. Springfield, Ohio
Ternar, Orhan oo Istanbul University, Istanbul, Turkey
Webster, Robert M, e Princeton Hospital, Princeten, M. J.
Basic

April 22.26, 1963 .

Capo, James P Stewarl-Lakewood Clinic, Atlanta, Ga.
Childers, John H. e Dallas, Tex.
Coe, Herbert 8. - e Buffalo, NLY

.. Windber Hospital, Johnstown, Pa.
. Cleveland Metropolilan General Hospifal
Cleveland, Ohia

Horowitz, Herbert I .- Cornell Medical Center, New York, N. Y.
Jackson, George L e ccnaen Harrisburg Polyclinic Hospital
: Harrisburg, Pa.

Kaye, Donald ... Cornell University Medical College, New York, N. ¥.
Keppler, Charles B. . .. Bewanee, Tenn.

Eperjessy, Ernest Z. ..
Fleshler, Bertram ...

Lipo, Robert F. e ..t Veterans Administration Center, Waood, Wise.
l.ovice, Harris .. Baltimore, Md.
Lukash, Leslie s Mezdowbrook Hospital, East Meadow, N. Y.
Mitler, Robert H. o Kenmore Mercy Hospital, Buifalo, N, Y.
Nash, Gerald K. ... Shenango Valley Osteopathic iospital, Farrell, Pa.
Resto, Manuel ... Wayne County General Hospital, Eloise, Mich.
Waliace, Keene M. i Harrisburg Polyclinic Hospital,

Harrisburg, Pa.
Weatherby, Marvine Dallas, Tex.
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Basic & Preclinical
March 18.29, 1963

gerken, Arthur ...._.. Bronx Municipal Hospital Center, Bronx, N.Y.
erry, D, H. ..eeeeev . Washington University School of Medicine,
St. Louis, Me.

Carman, Jamoes W, Gu oo United States Air Force Hospital,
] ) San Antonio, Tex,
g]l;mmmg_s, }"atnck W Saint Anthony Hospital, Louisville, Ky,
tatt, William E, ..o United States Air Force Hospital,

) San Antonio, Tex.
Frazier, IHarace M, ............ Meharry Medical College, Nashville, Tenn,
Guylon, James R, Jr. e e Knoxville, Tenn

Ha!npel, Donald C. ........ Veterans Administration Center, Wood, Wisc
Heidorn, G, H. oo ' l\-'Iinolt N C.
;a\;rrpw,li.lolln L CP P USUR SR Minneapolis, i\'{inn.
alvin, Harry H. ... .. ...c......... United States Air Force Hospital,
San Antonio, Tex.

MeCaughey, Donald J. oo Veterans Administration Hospital,
. Columbia, 8.C.
McGrath, James Ellis ... Bryn Mawr Hospital, Bryn Mawr, Pa.

Slivko, Benjamin .... Yelerans Administration Hospital, Brooklyn, N.Y.
Tourney, Robert L. . ... Birminghamr Alg
Wasson, Richard D. ... ieeeeeees Public Health Service Hospital,

New York, N.Y.

Preclinieal
December 3-7, 1962

gric}gens, James G. ... St. Joseph Haospital, Kansas City, Mo.
Dl.'ill‘ll, R. C. ... East Tennessee Baptist Hospital, inoxville, Tenn,
_.uucl. Gerald L. .. .... Central Intelligence Agency, Washington, D.C
Eisenstaedt, Werner E, . e Chicag’o ill‘
garc!ner, Morris D, ____ . Scolt and White Clinic, Temple, :I‘ex:
atzimos, C. D, ... Logansport, Ind.
Grady, Charlolte ... R Atlanta, Ga
Grady, Edgar D. ... Al}anlal Ga.
i;arshman, James A, .. St. Joseph lospital, Knkomo,‘lnd:
Mml'nberger, Robert B, et Georgia Baplist Hospital, Atlanta, Ga.
P:uzge;‘..{tjobt_:rt B e eeeee .. SpTingtield, Ohio
y‘, redericlk €. Memorial Hospital, Clarksville, Tenn
Rayhill, Edward A, . oo Grand Islanld NY.

. Ternar., Orhan ..o Istanbul University, Istanbul, Turkey

Preclinical
May 20-24, 1963

Cas.:io, James P. ..__._........ Stewart-Lakewood Clinic Atlanta, Ga
Childers, Jobn H. _._............... l Dallas 'Tex.
Cf}e, Herbert S, : I Buffaio' N Y.
Eisenstaedt, Werner F. .............. —_ Chicaglo ill‘
Eperjessy, Ernest Z. ... ... Windber Hospital, Johnstown: Pa:
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Horowitz, Herbert T. ... ... Cornell Medical Center, New York, N.Y.
Jackson, George L. .... Harrishurg Polyclinic Hospital, Harrisburg, Pa.
Kaye, Donald .... Cornell Unwers;ly Medical College, New York, N.Y.
Keppler, Charles B. . Sewanee, Tenn.

Lipo, Robert F. e Veterms Admuustratwn Cenlcr Wood Wisc,
Lovice, Harris . Baitimore, Md.
Lukash, Leslie ... I\‘Ieadowbrook HOSp]T.al, Easi Meadow, N.Y,
Ailler, Robert H. .. Kenmore Merey Hospital, Buffalo, N.Y.
Nash, Gerald K. _... Shenango Valley Osteopathic Hospital, Farrell, Pa.

Resto, Manuel ... Wayne Counly General Hospital, Eloise, Mich.
Weatherby, Marvine Dallas. Tex.

Clinical

February 4-8, 1963

Bridgens, James G. ..ccoeeoooo..... St. Joseph Hospital, Kansas City, Mo.
Crain, R. C. ............ East Tennessee Baptist Hospital, Knoxville, Tenn,
Daniel, Gerald L. ... Central Intelligence Agency, Washington, D.C.
Derian, Paul 8. ... Universily of Mississippi Medical Center
Ehrenpreis, Bernard .... e e Miami Beach, Fla.

Gardner, Morris D L ... Ogden, Utah
Gatzimos, C. D, ... Logansport, Ind.
Grady, Charlotte ... Atllanta, Ga.
Grady, Edgar D. Atlania, Ga.

.. St Joseph Hospual Kokomo, Ind.
Hornberger, Robert B, ... Georgla Baptist Hospital, Atlanta, Ga.
Narks, Jack ... Columbus, Ohio
McCowan, John P. ... Publ]c Health Scr\nce Hospital Baltimore, Md.
Melzger, Russell C. Springfield, Ohio
MMundy, Elbert J., Jr. el Veterans Adm:mstrauon Hospital,
Mashville, Tenn.

Harshman, James A. ...

Petty, Frederick C. v - Memorial Hospztai Clarksville, Tenn.
Rayhill, Edward A, e . Grand Island, N.Y.
Ternar, Orham .. Istanbul University, Istanbul, Turkey
Webster, Robert M. .. Prineeton Hospital, Princeton, N.J.
Ciinical

June 17-21, 1963

Blaschke, John A, ....oooooee. McBride Clinje, Oklahoma City, Okla.
.. Stewart-Lakewood Clinie, Atlanta, Ga.
Dallas, Tex.
Buffalo, N.Y.

Cummings, Patrick W. ............ Saint Anthony Hospital, Louisville, Ky,

Capo, James P, ...
Childers, John H,
Coe, Herbert 5.

Eisenstaedt, Werner F. Chicago, 11l
Eperjessy, Ernest Z., oo Wmdber Hospital, Johnstown, Pa.
Keppler, Charles B. } .. Sewanee, Tenn.
Lingquist, M. F. ceeeeeeceee..... Divine Redeemer Memorial HOSpltal

South St, Paul, Minn,
Lukash, Leslie . . Meadowbrook Hoespital, East Meadow, N.Y,
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_ Scnglmne Peter R

i Joiner, Jasper N.

l:qf':lsllfrcic:b;:;té{ ........................ Kenmore Mercy Hospital, Buffalo, N.Y,
Nimne Th'aecd T Shenango Valley Osteopathic Hospital, Farreli, Pa.
o ore e St Josephs Hospilal, Baltimore, Md.

Mler, Olto D. Mary Imogenc Basselt Hospital, Cooperstown, N.Y
Sherman, Abralmm A, . Bronx, N. Y.

Slinscn, James e Scott & Wh:tc Cllnlc Tcmple Tex,

RADIOISOTOPE TECHNIQUE COURSES — 86TH SESSION
August 6-September 14, 1962

Cowrses A, B, and 0 (Aug, 6-36,{)!.1‘4}

Allen, John R. . Union College, Barbourville, Ky.

grc]‘;lmn Rev. Rlchard T Socnety of Jesus, Toronto, Ontario, Cannda
G::g;nl;gckl Sister Mary Mercy ... MMor cy Cellege, Detroit, Mich.
ar et erraeeeaee e .. Zurich, Switzerland

Lin, Chin Shin ... . Taiwan, China
;\,‘l’;mdf.iI Morris J. .. erght-Patterson Au- Force Base, Chio
chczd erame J, . - Fairfield University, Fairfield, Conn.

uejada, Juan E. Umvcrsnty of Philippines, Quezon City, Philippines

.................................................... Columbia University

Courses A, C, and D ¢4 ug. 6-Sept. 14)

I(Ehn*zi_elowie'c, Frank V. .. Weslern Eleciric Company, Chicago, IIL
yevich, Eli ..__...._____ Ordinance Weapons Command, Rock Island, Iil.

Courses A and 8§ ¢ A ne 6-317)

Bateman, John V.
Boada, Jose J. _____
Brown, Donald W. .
Castro, Victoria A, .

Turrialba, Costa Riea
.......... Caracas, Venezuela
. Oak Hldge Insmute of Nuclear Studies
: - Manila, P
gﬂ:};}f:#géﬂg Norlheast Lcuusxana Slate Coliegc hré;lllc)peplz?
Divaime %‘el;x lsissmn Universily of Pittsburgh
yFReli M. Sr:pps Clmlc & Research Foundation,
T LaJcla, Calif.
.................................................. exas Woman's Universit
gzg‘.vil‘.lézang;nfmd : SOOI - ¥ £ 1Y - Sl’:l?tt Cc_)llege, Decatur, Ga}t
Green, Jomee o . .. University of Pennsylvania
Huang, Siong Kee Fst_utgers UniI:'CI'Sil}'
_ > e r————— e ... Singap
Jimenez, Ydvardo oo Turriafb;,o?c;st;a;;iz
Universily of Florida
c-eeeeownoe.. Bormmbay, India
Louisiana State University

Fuersl, Robert

Khan, Parvin N.
Larsen, A. D,
Lljinsky, William

Jinsky, Walliam .. Chicago Medical School
ﬁ:}l]l.'zr, Ab(l;ott T — Oak Ridge Institute of Nuclear Studies
mmed, Khairi H. ... ... . Republic Hospital, Bagdad, Iraq

Crih, _Ronalcl B, . Universily of Kenlucky
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Board of Directors
of The Institute

PAUL M. GROSS, President
William Howell Pegram Professor of Chemistry,
Duke University :
LOUIS A, PARDUE, Vice President*
Vice President, Virginia Polytechnic Institute -
WILLIAM R. ARROWSRMITH
Associate Professor of Clinical Medicine, Tulane University
Schonl of Medicine
RONALD BAMFCRD
Dean of the Graduate School, University of Maryland
JESSE W. BEAMS
Professor of Physics, University of Virginia
R. W. BROWN
Vice President, Tuskegee Institute
JOHN R. DUNNING .
Dean of the School of Engineerinz, Columbia University
WARREN C. JOHNSON
Vice President in Charge of Scientific Programs,
University of Chicago :
ROBERT T. LAGEMANN _
Chairman, Department of Physics and Astronomy,
Vanderbilt University
CLARENCE E. LARSON
Vice President, Union Carbide Corp. — Nuclear Division
CHARLES T. LESTER
Dean of the Graduate School of Arts and Sciences,
Emory University
HOWARD M. PHILLIPS
President, Birmingham-Southern College
H.STEPHEN WEENS
Chairman, Department of Radiology, Emory University
Schioo! of Medicine _ .
SIMON H. WENDER, Chairman of the Couneil :
Research Professor of Chemistry, University of Oklahoma 4
JOHN L. WOOD N
Chief, Division of Chemistry, University of Tennessee at 3
Mermnphis _?

“Peceased
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Participating in the dedication ceremanies of the new Library f}u!;!dmg \:w'ar::

fram left, Hareld T. Byck, Chairman of the Information and Ex ; its :v;s:rh,

Paul M. Gross, Presidert of the Insfitule; S.. H. Wender, Chairma_r;ro Ge

Institute Council; I, lovise Markel, Head, Library Depar'fr.nenf; Wi lamo k

Pollard, Execulive Director of the Inshitufe; and S, R, Sapar‘|e,‘ Manager, Ou
Ridge Operations, U.5. Atomic Energy Commission,

The purpose of the seminar was to acquaint these librari-ans W{L?l
Institute Library facilities. To [urther encourage use r:}F its fac}:ll-
ties, the Library also prepared and distributed an information

brochure and met with several groups of educators to explain the

services available. Information about the Library was furnis.hctl
to the National Referral Center in Washington, D. C, a clcar!ng-
house for specific infermation requests throughout the Uniled
States.

%
It
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Medical Division

The Medical Division conducts one of the nation’s major pro-
{ grams in the medical uses of radioactive materials. This inter-
related program includes elinical and preclinieal research, merdical
physies and training. The Division operates

a 3b-hed hospital in
i eonnection with its ¢linical research,

STUDIES ON Rabration LFrEcTs

Ninety patients have now been treated in the total-hody irradi-

alion program. As part of this program, a spectal Iacility with eight
‘i eesium-137 sources is used to produce uniform dese distribution,

=

View of the facility of the Institule’s Medical Division.
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Doses have ranged from 50 v to 900 r exposures. Most of the
recent work has focused on the low-dose group, given either 50 r
or 100 r, in & single exposure at a dose rate of 1.4 r per minule
during this past year. Selected patients have received 300 r.
Hematologic, biochemical and clinical observations have been made
using a standard protocol.

Summary evaluations of the responses have been made in the
following categories: 50 r in chronic lymphoeytic leukemia; 50 r in
chronic myelocytic leukemia: 100 r in lymphosarcoma. The over-
all results of low dosage, total-body irradiation treatment to
patients with chronic leukemias and lymphosarcoma have been
gratifying. The findings suggest that therapeutic benefits from
50 r to 100 r total-body irradiation are entirely comparable with
those obtained with more conventional forms of treatment.

CHANGES IN FrEqUENcy DusraisuTioN oF REp CELL VOLUMES
IN Dhsease '

Electronie equipment has become available for determining the
number of suspended particles in a- solution, and this has been
applied to counting red and white blood cells much more precisely
than previously possible. Using this equipment with a 400-channel
pulse-height analyzer, a facility has been developed at the Division
to measure the volumes of red and white blood cells, Frequency
distribution curves can be produced quickly in a 100-channel
sequence of narrow windows. Investigations are in progress to
determine the frequency distribution profiles in health and in a
variety of hematologic disorders. Studies are also being done on
the sequential changes produced by total-bocly irradiation and

other forms of therapy, such as chemotherapy for malignant 4

tumors.

The frequency distribution profile of erythrocyte sizes deter- 4

mined with high aperture current on a saline suspension of red
blaod cells conveniently separates young cells from old ones
because the young ones do not crenate as do the old ones. A
bimodal [requency distribution curve results. Studies in progress
show that this bimodality is lost in clinical situations where red
cell production is absent; and the relative proportions of the two’

modal sizes change in relation to erythropoietic activity. Deficiency ¢

of iron or essential vitamins like By can cause the production of

other modal sizes of cells, vesulting in a trimodal curve of diagnoes-

tic usefulness.
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Staff members use a card sorter which is part of the dats retrieval and
computer equipment available for handling medical dela.

Lapip METABOLISM AND IRRADIATION

This program has been concerned primarily with lipid metabo-
g lism in the bone marrow. Hematopoietic areas of hone marrow
. gontain, in addition to the various precursors of the cells which
| cireulate in the blood, a considernble amount of fat. Under certain
. dlrcumstances the amount of adipose tissue increases or decreases

i . . . .
¥ more or less as a reciprocal of the changes in hematopoicesis.

t, Therefore, it is involved in a major metabolic process; and cluci-
dation of the mechanism of fat cell formation in the bone marrow,
“especially that resulting from total-body irradiation and the effects
of these accumulated lipids on cell repopulation, are major abjec-
lives of this work. A smaller portion of the program is devoted to
Tevaluating fats as radioprotective agents because glycervl ethers,
f;.'nurmal constituents of hematopoletic tissue, are found o lessen
" the leukopenia observed in rats exposed to total-body irradiation.

During this past year, detailed assays have been made on lipids
In the bone marrow of a variety of species, including the chim-

panzee, tamarin, monkey, human, guinea pig, rat, rabbit, dog,
=) _
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minipig, sheep and steer. Metabolic studies have been carried out
using carbon-14-labeled precursor compounds, and it appears thal
the major effect of irradiation on bone marrow lipid metabolism
is to stimulate esterification that results in the deposition of
newly formed triglycerides and to depress fatty acid oxidation,

To study the metabolic fate of orally administered glyceryl
ethers, organic synthesis of carbon:14 and tritium-labeled batyl
alcohol was carried out in collaboration with a summer research
participant. Another significant achievement in this area was the
development of a method for higher resolution radicassay of thin-
layer chromatography plates. The apparatus was designed and
huilt in the Institute’s Technical Services Department. Tt permits
automatic removal of thin segments of radicactivity from the
plates and recovery of the sample inte counting vials. Conse-
quently, high resolution (1 mm} zonal scans of thin-layer plates
permit separation of sharp peaks and, hence, separation of indi-
vidual lipid compounds.

AMINOG Acip METABOLISM aND IRRADIATION

The Division has studied metabolic changes related to irradia- *

tion and to hemologous disease, an immunclogic phenomenon that

is seen in animals following a successful homologous graft of hone :

marrgw, In cooperation with the Biology Division of Qak Ridge

National Laboratory, the Division has studied lysozyme activity’

in radiation chimeras. Striking changes in lysozyme activity in

homelogous bone marrow chimeras have been observed. A close |
time relation among liver weight, kidney weight, liver aspartic :

acid concentration, and lysozmye activity in kidney was ohserved;
all increased 7
homologous bone marrow cells suggests that all are related to the

same underlying metabalic alteration in the host, presumably :

triggered by the immunnlogic interaciion of the graft and host,

In ancther study, analyses were made with respect to waler |
content, RNA und DNA concentration in the livers of irradiation 3
chimeras. Since the liver weights have been observed to be in-;
creased in irradiated mice given foreign bone marrow cells, the
results here are consistent with the idea that proliferating hema- !
topnietic cells require precursors of nucleic acid that are synthe-:

sized in some other organ, presumably in the liver.

The previcus finding that animals with homologous disease have
a positive nitrogen halance, despite weight loss and evidence of ]

24

i to 14 davs after irradiation. Treatment with .

homologous disease, led to an experiment to determine whether

. significant shifls occur in the nitrogen content of various compart-

ments in these animals.

Systesis Bionocy Progect

Increased attention has Leen given to the mathematical bases
of use in describing any biological system. An analog computer
has been acquired, and two “visiting scientists™ have been invited
to spend the next year at the Division working in this area. The
goal of the project is to develop hypotheses concerning the posi-
tion, movement, change or interplay of elements and compounds

i that are taking part in a dynamic metabolic process. Analog

models are being developed which can then be tested by planned
experiments, and the models suggest the most economical way
of testing the validity of hypotheses.
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antibody-containing cells increased on days 10 to 19 and was
f il three to four times greater than the cells in the total cultured
1SS UE. SUSPERS [0 '}';;'1153'3!" poptilation. These data suggest that the mature antihody-contain-
Bioog ing cells are derived from immature precurser cells through
o _ — somatic division.
Sleen ,.Dg‘;;‘,?_[ I A study was conducted to investigate the synthesis of two
o molecalar forms of antibody. The study thus far indicates that
the primary source of the 78 antibody protein in a mouse is in
the spleen and that although the immune serum appears to con-
Cﬁ"i‘&m tain predominantly this low molecular weight protein, cells capable
REMOVE of synthesizing 198 antibedy were present in both Iymph node
: CHAMBLR o cells and in the thymus. The data also confirm the thesis that
- — "il:r;“%vi‘* thymus cells from pre-immunized animals have antibody-forming
o rouRs 27{—? , Potential. Studies in progress indicate thejr ability alse to initiate
COLCHICING co:gfﬁ‘ézm RECIPIENT - A primary response in diffusion chambers.
PROCESS FOR L
CHROMOSONE k7
SPREADING e Exvermvenran Stupies on A SMALL SouTH AnERican PRIMATE

The immunolagy program of the Division has continued to
" deveiop the use of the smal monkeyike primate, Tamarinug
nigricollis, for laboratory studies. It has been discovered that the
animal is quite radiosensitive as compared with other primates
5 - and mammals, and the apparent radiation sensitivity does not
extend to the immunonlegic aclivity. Animals showing a pro-
- nounced hematopoietic sensitivity, and bleeding 10 death, stil]
. have been able to produce antibody in response o stimulation.

Diagram of a method 1o cultivate primate cells fo obtain mitofic figures for
cytogenetic analysis.

ImMunoLocic STubies

It was demonstrated that human lymphnodal tissue can be
successfully frozen and stored as viable cells. The freezing and i
storage effects on the viability have been assessed, with a signifi- -
cant finding that there is a delay in proliferation and cellular
differentiation of cells during cultivation in diffusion cnambers |
correlated with the delay in the formation of antibody.

The cultivation studies with human lymph node tissues have R
continued, and a study was carried out to datermine the prolifera-
tive capacity of the antibody-containing cells, as compared to
cells in the same Population that were not forming antibody. An
immuno-histo chemical staining was performed using fluorescein -
conjugated antityphoid serum, and it was found that competent
antibody-containing cells proliferated at a greater frequency than -
incompetent cells during early phases of antihody synthesis, The
proliferative capacity is reduced to normal levels during the later
phases of antibody synthesis. Frequency of tritium labeling in :

It has been discovered that natural chimerism evists in thess
s animals iy virtue of vaseular anastomosis of the placenta during
the intrauterine development. Evidence for male-female chimerism
has been obhtained Ly cytogenetic analysis for sex chromosomes.
The use of the sex appentlage on the granulocyte as a transplanta.
tion marker among tamarins would be limited, being applicable
‘only to those situations where the absence of such cells in poten-
g1 tial male recipients could be shown conclusively. The existence of
the natural chimerism is an intriguing discovery and suggests that
the animal may have unique atiributes for the study of immung-
logic tolerance o donor tissues.

. The mammalian cytogenetics program was initiated in Augusl
ol 1963. Utilizing the peripheral blood technique, studies are being
catried out on gamma-induced chromosome aberrations in patients

!
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receiving total-body irradiation therapy, blood from normal indi-
viduals ifradiated in vitro, and monkey blood (South American
spider monkey Ateles) irradiated both in vitro and in vive. A com-
parison of the results, although still very meager, shows fairly
good correlation both in vive and in vitre and in monkey and
human data.

Chromosome analysis of dividing peripheral bleod cells of
Tamarinus nigricoflis is being done to determine chimerism and
the per cent of chimerism in this animal. It has been found that
an animal exhibiting a male-female chimerism contains this
chimerism not only in the peripheral blood hut in other hema-
poietic tissue as well.

MEepicar RADIONUCLIDES AND METALS METAROLISM

Work continued on evaluation of factors aflecting selective
localization of radioactive materials after intralymphatic injection.
Interest in this project is based on the need for radicactive iso-
topic methods for localizing and delineating lymph nodes and
showing enlargements or replacements by tumoy, and to evaluate

the possibility of using radioactive isotopes for selectively deliver- -

ing radiation to lymph nodes involved in a malignant process.
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Factors that have hcen considered have heen particle size of
colloids or microspheres and chelates of rarve earths. Results em-
phasized the importance of both the size and the chemical com-
position of colloidal or suspended particles in determining lym-
phatic localization and circulatory distributien after lymphatic
injection.

Studies have continued on the induction of acute falty livers
¢ glter intravenous doses of lanthanon chelates. Comparisons have
' been made in paralle! studies of cerium, neodymium and samarium
with complexes of chloride, citvate, HEIDA, NTA, NEDTA and
f EDTA. One mechanism to explain the metabolic impact of one
% of these agents manifested grossly as fatty liver would assume the
. blocking of an essential enzyme system. Since recovery regularly
3 orcurs, the assumption would be that the cellular source of this
g system is not killed but that only the existing supply of enzyme
is blocked or bound irreversibly. Repeated experimental evidence
: shows the crifical damage to oceur at the time of the intravenous
¢t tose, while the prominent liver localization proceeds gradually over
several hours.

Sephadex chromatography and disc electraphoresis are being
g evaluated as preparative and as analytical tools for study of the
. protein-metal binding postulated to explain rarve earth fatty liver.
i Sephadex is a cross-linked dextran proposed for separatinns by
2 gel Glivation, and disc electrophoresis is done in palvacryvlamide
gel.

An interesting phenamenon has been discovered in the distribu-
3 tion patlerns of cesium-137 and its daughter. harium-137m. Even
4 though the half-life of the barium-137m is quite short, the distri-
- bution patfern differs significantly from that of its parent. The
overage of barium-137m in the blaad might conceivably he a use-
ul index of some dynamic process. Attemipts were made in rats
. to nlter the circulation and the general metabolic rates by anes-
: thesia, hypothermia, hyperthermia and stunning, Vasoconstrictors
- and vasodilators also have heen tested. At nresent, it is thought
! that the percentage of havium-1:37 mobilized is pogsibly san indica-
 for of the general metabolic rate.

{A) Cytogenelic preparation of cuflured blood cell. Mitotic figure of a male

cell in a female tamarin (note Y chromosame) indicating inlrauferine mixing

of blood between male and female twin. (B) cell from male lamarin lacking
Y chrameosome indicating ifs female origin,
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Rapioisorores 18 DiacNosis aND THERADY

Attemipts to measure blood clearances of radionctive test com-
pounds usually have depended on multiple venipunctures from an
m or leg vein. With the availability of an arm counter which
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permits the measurement of the amount of radioactivity circu- ‘_" '
lating through the arm, the Division has begun tests and evalua- 3@
tions of clearances of test agents from blood by this method. For

example, it has been chserved by others that plasma hinding sites
for vitamin B,. are abnormally abundant in persons with chronic
myelogenous leukemia, and an intravenous injection of rarioactive
vitamin B,. leaves the blood at a slower than normal rate. Since
as much as 1 per cent of the whole blood volume is present in the
arm, it is possible to detect minute amounts of radivactive injected
material by external arm counting. The arm is placed within the
special liquid-scintillation-well counter, and radinactivity is charled
following an intravenous injection into the other arm. This method
shows that patients with chronic myelogenous leukemia clear the
vitamin B,. from the arm much more slowly than do normal
persons. Comparison of these curves with those from simul-
taneously obtained aliquots of blood reveal that the assays made
with the arm counter inciude radioactivity from a compartment
or space within the tissues of the arm outside of the peripheral
vascular space. Studies suggest that there is altered diffusion of 3
vitamin By, in chronic myelogenous leukemia into these extra- 1
vascular and interstitial spaces. y

The low-background
60-fon steel box for the
new low-level whole-body
counting facifity is set
inlo place.

trough of lead, The trough is 114" thick and weighs 3,000 poun_ds.
¢ This troughlike collimator allows all U crystal detectors to view
" Lhe entive patient, and all detected counts will be summecl into
one input for the spectrometer system. The subject rerlme_s on a
i special X-ray stretcher which is radiolucent; the stretcher is then
. wheeled to the collimator-detector assembly where the counts
i are made.

- Rigorous testing of the shiclding and equipment lor the new
low-level, whole-body counting facility resulted in an extremely
minimal background radiation level. A low-level, 60-1on steel hox
. s being used in this counter. Two large hinged doars on the front
$ of this box are for the intreduction of patients into the low-back-
: ground counting chamber, and also to allow maintenance person-
el to enter for equipment adjustment.

A new whole-hody seanner has been designed and constructed
in collaboration with Oak Ridge National Laboratory; it employs
a 4" x 5" seintillation crystal and a highly eflicient, 84-hole lead-
. focusing collimator, The remote recording system uses a 5 to 1
*reduction ratio, so that a 60" patient produces a 177 recqrd. A.n
: additional photorccording system is under construction. \\.’IPh this
“instrument it is possible, wilh suitable doses of radioactivity, to
obtain a whole-bady scan of a patient within approximately one
“hour, At this scanning speed, however, fairly larse doses of radio-

In another experiment with the arm counter, blood clearances :
of collvidal gold-198 indicated that only 70 per cent of the isotope
disappeared with a half-time compatible with hepatic and bone
marrow removal of the colloid. The other 30 per cent is retained
in the tissues of the arm by some as yet unknown process.

Meptcar INSTRUMENTS DEeEvELOPMENT

The Division has continued to develop its whole-body counting
instrumentation facility with the aim to cover a con‘inucus
patient-activity range from therapeutic doses down to natural ;
body background. The required instrument-sensitivity range is
more than 100,000,000 to 1. To encompass this range, three .
separate whole-body counting svstems are required. The high-
level counter has heen constructed and is in clinical operation,
The diagnostic-level instrument was developed during this past
year and, after an initial calibration, has also been placed in
operation. The low-level counting facility is nearing completion
with the eight large scintillation crystals currently being installed.

The new diagnostic-level, whole-body counter is essentially an
array of four 3" x 3" scintillation crysials mounied in a collimating &

20 31

[ S P



-

[ty ot mrg N
——

ttion of red cells laheled with chromium-51. It has heen difficult
't quantitate the accumulation of activity by exlernal detectors,
-and this study was aimed at the evaluation of leadd collimators
! used for spleen counting,

a‘cti\'ity have been required. Ini-
Flally, the two main uses for this
mstrument were detecting meta-
static thyroid carcinoma and
mapping out the localization of
the hematopoietically active bone
marrow.

[y

Pl L R A P R

:CLINIcAL, SCANNING

. The Division continued to work en problems ol describing the
El'iize and location of the blood-forming organ, the bone marrow.
- Heretofore, this organ has been difficult to lecate and quantitate.
B, The areas of active blood formation vary from person to person,
: ;dcpending on age, responses to infection, or to diseases involving
"Lhe bone marrow. Radicisotope scanning techniques have heen
b shown to provide considerable assistance in defermining the size
land distribution of the organ. The Division has been able to
B clearly delineate the hone marrow using intravenous collnidal gold.
7198, Nearly 60 patients with a varlety of disorders of blood cell
‘formation have been studied with this technique, using both area
" kanning and linear scanning. Linear scans usually give some
L quantitative estimation of the distribution of marrow along the
i :i_lrunk and are useful in showing abnormal extensions of the mar-
ik ow outside of the trunk. In addition, contraction or veglonal
4 destruction of the marrow outside of the liver peak can be meas-
¢ gred quantitatively. Thus a broader, more comprehensive view of
: the blood-forming organ can be obtained. Beecause of the relatively
5. arge doses of colloidal gold-198 now required, other tracer isatopes
ey are being investigated. Since the use of collnids [or hone marrow
i scanning is premised on a close correlation of blood cell function
and reticulo-endothelial function in red marrow, other radiocnl-
¥ hidal preparations promise to have advantages in terms of shorter
! halfdife or more suitable gamma energies. Therefore, an animal
a3 study has been begun to test 2 variety of colloids. Technetium-
B 90m, in theory, is an aftraclive new isotope. It is oblained by
elution from the parent molyhdenum-99m generator. "This isntope
has a 140 kev pamma emission, a six-hour physical half-life, and

Additional instrument develop-
ment activities included design
and construction of a plexiglass
arm phantem containing many
compartments for the arm count-
er program and development of
a two-headed, large-volume,
radioactive sample counter de-
E sigr}ed to measure accurately the
| rad.:oactivity in bulky samples for
! variable sizes and shapes without
:

Ry

the necessity for corrections for
spatial distribution of radisiso-
: tope in the sample. Such an assay
- system was needed, particularly
: for quantitating iodine-131 in
J 3 total 24-hour fecal specimens.
The design consists essentially of
twe vertically opposed, 27 x 27
sodium lodide crystal detectors
placed 24.75" apart, viewing a
chamber shielded with 4" of lead.

i Another activity in the instru-
mentation development consiste
of a three - dimensional, integral
analysis using isoresponse data to
evaluate collimation for external
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it counti um-51 ; P . . .
1 spleetr:n}fr of ct?n:om:um-m in the |- % no beta emission. Sulfur sol preparations have not, until now,
i# Iytic a n certain types of hemo- : St \ 54 been satisfactory, and the preparation of a uniform, small-particle
ILh¢ 3 nemia the red cells are The two main uses of the new whole. . %" colloid of this isotope remains as an unsolved problem. Chelates

o e

“of selected rare earths may be feasible and may produce com-
‘pounds with suilable characteristics, and pilot studlies have hegun.

seguegtered by the spleen, and body scanner during the year wero
This can be demonstrated by the delecling melasiatic thyroid carci-
increase of radioactivity in the o and mapping out the localiza.

I
(|
%l chleen after an intravenags mjec. ton of the hemalopoietically active The scanning program also has been devoted to cvaluation of

bone marrow, ki geanning of subarachnoid spaces after intrathecal injection of

e S .
=
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Instrument development
activities included design
_ and construction of a
plexiglass arm phantom.

iodine-131 albumin,

number of years ago,
Quate. With the availability of the Oalk
research scanner, reassessEnent of the

wossible t ;
spread correlating with thle clinicalmsyf:;;:n
tions. At 24 hours in one patient, focal a
ge_st.ed retained radioactivity ,
plicity c_)f the procedure offer
conventional contrast media injections for K-ray

A M
EC-NIH ULTRACENTRIFUGE DEVELOPMENT Procram

_In a preliminary pilot study
using differential and zonal
plasma from eight leukemic
particles were discovered in
Two morphologically
these patients, while

at Oak Ridge National Laboratory,
uIt.:'acentrifugation of samples of
patients at the Division, viruslike

different {Q,R) particles were cbserved in
18 controls contained no particles of the Tt

34

Aithough_ this procedure was suggested g
the earlier scanning equipment was inade- ¢
Ridge National Laboratory |
procedure was carvied out, 4

a unilateral impaired
ms of epidural infiltrp.
al activity in the site sug-
at the site of the tunor. The gim.
s some theoretical advantages ovor

electron-microscopic examinations, -

ELet.

fonrcty, but one Q-like particle. Subsequently, a coliaborative
tllection effort was begun with the cooperation of some ol the
gember institutions of the Oak Ridge Institute of Nuclear Studies.
At the time of this report, more than 300 samples of plasma from
palients with leukemia, lymphoma, or multiple myeloma had been

eived; ultracentrifugation concentrations followed by electron-
‘microscopic scannings are in process. The cooperating instiutions
Mve supplied, in addition to the plasma sampies, selected infor-
B ration concerning the patients’ historics, and this information is

being coded on IBM cards so that a variety of correlations can
be made with the electron-microscopic and centrifuge results. The
% tecent advances jn animal cancer and leukemia research strongly
i fdicate imiplication of a virus, and, thercfore, this effort is re-
Bl gszded as a significant attempt to isolate and identily particles
! which may be related to leukemia.

4

r

't
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ReveosrecTive STubpy on RapiaTion EFrFscts v Man For NASA

. The Division has been requested to make a retrospective study
S on the available data of radiation effects in man, assembled and
;mulyzed in such fashion as to be useful to the Natfional Aero-
fnautics and Space Administration in anticipating radiobiologic
Epml:lems in manned space flights. The purposes of this study are
Pto bring together all availahle information of potential use in
? waluating the problem of irradiation of man in space flight, to
fitﬁrrelate radiation effects with dese, to predict the prebability of
’,' mdiation effects, and to extrapolate these results and probahilities
t 1o fit expected eonditions in space. The immediate ohjective is to
* study the eflects of total-body gamma irradiation upon the well-
j being and clinical course of 88 patients who have been treated
B with total-body hrradiation at the Division.

"~ A method for extracting dala [rom clinieal histories into an
slpha-numeric translated form (hat can he used in computer
; processing has been developed for those portions of the chart
concerned with symplemalology, ohservations by the nursing and
medical staffs, biochemistry, hematology, drug therapy and radia-
<tion dosimetry. Tor the needs of NASA. this retrospective study
will have the following Teatures: (1) incorporation, inselar ns
possible, of all data that may have biological importance on the
¢ effects of radiation in man, (2) epen-ended data compilation for
i addition of new cases as they become available, and (3) sysle-
matic use of data retrieval and computer techniques which will
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{1110\\' ral.nd extraction, analysis and correlation of all available |
infarmation su that reevaluation and new correlations can be made !
as the need becomes apparent.

handling. Clinical aspects of the courses were given at the Division
and stafl members provided lectures and c¢linical demanstrations,

TRAINING

Tl:]e'Divisim_q encouraged staff members to take advantage of
spgmahzed training opportunities. Two staffi members attended a
Trl-Ca_rb school and one completed a training conference on the
analysis of chromatograms.

From October 21 to October 25, the Division conducied a sym-
¢ posium on Diynamic Clinical Studies with Radioisotopes. Co-chair-
B’ men for the symposium were Ralph M. Kniseley of the Division,
3%, and W. Newlon Tauxe of the Mayo Clinic. Two hundred and three

I 4w . .. . .t + I} 3 I 1 1
n addition, the Division offered a variety of training experiences 9% participants attended the meeting, and 35 speakers participated,

to scientists from a \ 8i i T i :
number of fo:glgn countries. There were % ¢ ncluding C. €. Lushbaugh of the Division stafl, and C. Craig

% Harris, of Oak Ridge National Laboratory. Among the foreign
";jspeakers wereg: Irik E. Bergner, Karolinska Institutet, Stockholm,
;3 Bweden; Cesare Fieschi, University of (ienoa; Sheila Sherlock,
. Royal Free Hospital, London; A. 8. McFarlane, National Institute
B for Medical Research, London; L. Donato, University ol Pisa;
gyt Eric Pochin, University College Hospital Medical School, London;
Bt David C. Price, Turonto General Hospital; John B. West, Post-
. graduate Medical School, London; and David V. Bates, MeGill
f: University, Montreal.

The proceedings of the symposium were published in June 1964,

Visiting scienlists and a

Members of the staff work on dals collection from clinical records for rthe

MNational Aeronautics and Space Administration study on human radiation member of the Medical

: effects. BRSNS Division staff operate a mulli-

L . . channe! analyzer for faking

wsu:_ors frem Germany, the Philippines, Japan, India, Turkey, =« 2 gamma ray spectra in the
Thailand and Korea. There were five Abbott fellowship medical 2% whole-bady counter. 1,

studepts, five short-term residents from Massachusetts Ceneral
I-{0§pltal and one from Memphis Methndist Hospital, and eight
trainees from the Summer Student Trainee program at the Divi-

sion. i _ N
The Divisi_on assisted the Special Training Division in its pro- \ L7
gram to provide qualification courses for physicians in radioisotope B
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TRAINEES IN CLINICAL INVESTIGATION

Peter PfannenstieIHRoten'herg,
Pureza Flor Gaerlan—(’

EDICAL DIVISION CLINICAL CONFERIENCES—1983
Germany

) y 11: DProliferative activity of antibody-forming eells — Paul
avite, Philippines

Urso, Scton Hall University, South Orange, N. J.

y 18: Meceting report, Society of Nuclear Medicine, Montreal,
i Canada—Medical Division stafl members.

iy 25: Binding of Cr¥ to hemoglobin — Howard A. Pearsom,
1"_Department of Pediatric Hematology, University of Florida
& College of Medicine, Gainesville.

August 1: Spleen scanning with Cr' labeled red cells — Guido
!| Luzzalti, Instituto di Radiolagia, Tnstituti Ospitalieri ¢i Milano,
:i:'lmly.

Avgust 8: Demonstration of TBM card-handling equipment—A, L.
{ Kretchmar.

JAMES PICKER FOUNDATION FELLOWS

Takashj Honda—Kanazawa City, Japan
Guio Uchiyama_Tokyo, Japan

ABBOTT STUDENT FELLOWSHIPS IN DY
MEDICINE NUCLEAR

Art}.mr E. Diamond—Tulane Medical School, New Orleans, Lg
Sheila Hodgson—Woman's Medical College of Pennsylvania
AF es .

William E. Riwdes——h-feharry Medical College, Nashville, 'l"cnri.ii

Car! E. Drake—Meharry Medical College, Nashvilie, Tenn,
Vernon I(raus—-University of Cincinnatj

}iilsust 15: Work report: summer college trainees on (a) medium-
- level whole-body counter design, (h) resin uptake of triiodothy-
ironine, {c) radiation safety—John Brucer, Maxine Schwartz,
by Paul Wills,

‘August 22: The nutria as a laboratory animal—Everctt D. Wilson,
t:_Snm Houston State Teackers College, Huntsville, Tex.

ugust 29: Synthesis of alkenyl ethers of glveerol — Claude
Piantidosi, University of North Carolina, Chapel Hill; Synthesis
of C'* alkoxyglycerols—Paul Goadfrey, Louisiana State College,
Pineville.

'

RESIDENT PHYSICIANS

Richard J. Steckel—Massachuse
Roland J. Ware—Mass
Donald L. Stone—Mas

tts General Hospital, Boston
achusetts General Hospital, Beston
. sachusetts Ceneral Hospital, Boston
Wl.lliam J. Otto—Massachusetts General Hospital, Boston
Luiz F. Mattoso-—h'lassachusetts Ceneral Hospital, Bostan
James E, Hancock—Methodist Hospit

management—J. Howard Harmon.
plember 12; Human cytogenetics program at Childven’s Hospi-
tal, Winnipeg, Canada — John Alelnyk, Siafl Cytogenecticist,
Children’s Hospital, Winnipeg.

al, Memphis, Tenn,

VISITING SCIENTIFIC GUESTS
d. P. Goyal—
Fellowship
Orhan 'I"ernar—-—'I'ur]ce_v,
Fellowshi,

Septeiber 19: Comparison of collimalion of gamma-rav detectors:
8 3-D integral analysis of isnresponse data, with application to
i external counting of Cr"' in the spleen—Bill M. Nelson.
September 26: Madified runge-kutta method for the solution of
. sets of linear and nonlinear differential equations with the
i digital computer—dJ. D. Lawson, Lecturer in Mathematics. De-
! partment of Mathematics, University of Waterloo, Canada,
October 3: Data collection, patient monilaring, and medical re-
search computing — Don R. Williams, TBM Data Processing
. representative, IBA Data Processing Division, Knoxville,
Tenn., and Wolf Helmerick, IBM representative, New York
City.

India, International Alomic Energy Agercy

International Atomjc Energy Agency |

L

Makumkrong Wasanosomsithi—
Energy Agency Fellowship
Pedro N. Mendoza—Phil
Agency Fellowship
Young Ja Lee—-Knrea,

Fellowship

Thailand, International Atomie

ppines,_ International Alomic Energy

Internationai Atomic Energy Agency

a8
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October 10: The significance of plasma of amine acid levels — %

Marian Swendseidl, School of Public Health, University of Cali-
fornia, Los Angeles,

October 17: Isolation of viruses from tissues in the zonal centri-

fuge—N. G. Anderson, Biology Division, Qak Ridge National
Laboratory.

October 31: A yeast mitogenic factor active on human peripheral
leu}{ocytes—~Enrico Gandini, Department of Medical Genetics,
University of Washington School of Moedicine, Seattle.

November 7: Analog tomputer model of rose bengal liver function - 5
- test—A. L. Kretchmar. i 3

November 14: Fatty acid synthesis in the lactating mammary 'ﬁ'
g!anthohn Coniglio, Department of Biochemistry, Vander- 2 A
hilt University School of Medicine, Nashville, Tenn. ]

November 21: Tests of parathyroid function—Herschel L.

Department of Medicine,

Va.

)
Estep, i [
Medical. College Hospital, Richmon, ' $

December 5: Computer applications—A. L. Kretchmar.,

MEDICAL DIVISION CLINICAL CONFERENCES—1964

January 9: Speculation on the probable effects of irradiation on

the lipid molecule and the subsequent metabolic CONSEquences
—dJames N. Boilinger.

January 16: Present status of whole-body

counting program —
Members of the staff.

A

January 23: Bone-marrow scanning project—Ralph M. Kniseley,

January 30: Technetium-99m scanning in rats:
study—Granvil C. Kyker.

February 6: Hemoglobin A, a hemoglohin tetramer found in nor-

mal blood—Amaz Chernofl, University of Tennessee Memorial
Research Hospital, Knoxville.

an introductory

February 13: Design of experiments from a biostatistician’s point
of view—Raymond Roth,

February 20: Iron turnover in tumor-hearing rats—T, Comas.

February 27: Discussion of homotransplantation conference in
New York and irradiation facilities available at ORINS — N.
Gengozian and Roger Cloutier.

40
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March 5: Hemolytic anemia secondary to macroglebulit}c.mia,
clinico-pathologic conference — C. W. Sensenbach,_Oak Ridge,
Tenn.; W. J. Otto, Bill M. Nelson, and N. Gengozian.

® March 12: Some problems of radiation in space—\Wright Lang-

ham, Director of Biomedical Resesrch Group, Health Division,
Los Alamos Scientific Laboratory, Los Alamos, N. M.

March 19: Report of symposium concerned with hiomedical re-
search and clinical application of I'*%, Chicagn, February 1,
1964—William ID. Gibbs.

March 26: Working conference—A. L. Kretchmar.

April §: Can a human cell partially depleted of DNA still mult_i-
ply?—Robert S. Chang, Harvard University School of Public
Health.

April 18: Low-level whole-body counter: construction repm:t and
preliminary background radicactivity results—A. C. Maryis, Jr.

April 23: A compartmental interpretation of yttrium distribution
—Bergene Kawin, Assistant Chicf, Radicisotope Laboratory,
Veterans Administration Hospital, Fort Howard, Md.

April 30: Zonal scanning of thin-layer chromatograms as related
to lipid metabolic studies—Fred Snvder.

May 7: In vivo mobilization of barium-137m—Raymond L. Hayes.

May 14: Highlights of T.AE.A. scanning sympositm in Athens,
Greece—Ralph M. Kniseley. .

May 21: Bone mavrow scanning studies on animals—Granvil €.
Kyker.

. May 28: Infections in patients piven total-hody iveadiation—G. A.

Andrews, B. M. Nelson, and B, W, Sitterson.

June 4: Natural chimerism in tamarins—N. Gengozian,

. June 11: Irradiation under anoxia of a carcinoma of the ginpgiva—

F, Comas.

June 18: Research programs at the Special Trnining_l?ivision of
ORINS—Lawrence K, Akers, Specinl Training Division.

June 25: Patterns of DNA veplication in the mammalian chromo-

some complement—Anil K. Sinha. Department of Genetics,
MeGill University, Montreal, Canada.
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i UNIVERSITY OF TExas .RON.D Lty

! UNIVERSITY OF V]RClNIA E R VanArtsdaIw
VANDLRBIIT Universiry .. - Oscar Touste
Vmcmm PoLyTECcHNIC INSTITL:TF i ROCL Ko
WesT VircINia UNIVERSITY ‘

Sponsoring Institutisns

Sponsoring institutions and their vepresentatives on the Council
are:

P Golan
AUBURN UNIVERSITY oo oo W. V. Parker
CaTHoLIC UNIVERSITY OF AMERICA ..o, F. L. Talbott
CLEMSON UNIVERSITY ... oo H. L. Hunter
Duke UntversiTy Karl M. Wilbur
Emory UNivErsITY Robert B. Platt
FIse UNIVERSITY ..o J. R. Lawson .
FLORIDA STATE UNIVERSITY oo Russell J. Keirs Chief Resident Officers
GEoRrGIA INSTITUTE OF TECHNOLOGY M. J. Goglia i
LouisiaNna STATE UNIVERSITY ..o i C. Keen' W. G. PoLrarp e, Executive Direclor
MEepicar COLLECE OF VIRGINIA ..o ... F. T. O'Foghludha V.E. Parker ... . . Deputy Direcior
MEHARRY MEDICAL COLLEGE oooooooooooo fsaac H. Miller P.M. Euza* ... -‘133!3“”’1! DU"PH'O! !or Administration

Mississippi STATE UNIVERSITY M. P. Etheredge . - Chairman, Medical Division
NoRTH CAROLINA STATE ... A. C. Menjus, Jr. H.T. Byek ... Chf””nﬂ” fﬂfO-*??mr'mn and Exfubits Division
NorTH TEXAS STATE UNIVERSITY oo k. B. Escue W. W. Gricorterr ... Cimrrmrm University Relations Division
RicE UNIVERSITY oo Gerald C. Phiilips - T. Overman .. (hmrmfm Special Training Division
SOUTHERN METHODIST UNIVERSITY oo J. L. McCarthy - W. Rose, Jn, Acting Manager of Administration
TEXAS A & M UNIVERSITY oo D.F. Weales bl

TEXAS CHRISTIAN UNIVERSITY ..o, Joseph Morgan i.'on leave of ubsence to International Atewmie Energyv Agoney

Texas WoMAN'S UNIVERSITY woooooov John A. Guinn ’ ’

TULANE UNIVERSITY ..o Joseph C. Morris

TUSKEGEE INSTITUTE ..o.oooooooeo James H. M. Henderson

UNIVERSITY OF ALABAMA ... EFrederich W. Conner

UNIVERSITY OF ARKANSAS ..o L. F, Bailey |

UNIVERSITY OF FLORIDA o_ooooooeeo oo George K. Davis i

UNIVERSITY OF GEORGIA ooooooo oo <. B. Huff

UNIVERSITY OF KENTUCKY oo W. C. DeMarcus

UNIVERSITY OF LOUISVILLE ..o R. C. Ernst ||

UNIVERSITY OF MARYLAND ..o M. J. Pelczar

UNIVERSITY OF Miansr ... e Maxwell Dauer

UniversiTy oF MISSISSIPPL oo F. A. Anderson :

UNIVERSITY H. C. Thomas

UnNiversiTY 5. H. Wendert g

UNIVERSITY OF PUERTO RICO oo Juan D. Curet ??

UNIVERSITY oF SOUTH CAROLINA ..o H. W, Davis F|

UNIVERSITY OF TENNESSEE ..o Hilton Smith Ef

— | é

Vice Chairman of the Council Chairman of the Co!mcu' k!
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cently completed her training at the University of North Dakota.
joined the metals metabolism group.

Among the noteworthy events of the year were completion ot
the low-background whole-body counter, the initiation of the
- testing and clinical program with this facility, and the start of the
cylogenetics program in full.

Papers on a variety of topics were presented at regional and
national meetings, and the Division also was represented at inter-
national meetings. Fred Snyder presented a paper on Zonal Thin-
Layer Chromatography at the Symposium on Radicisotope Sample
i Measurement Techniques sponsored by the International Atomic
i Energy Agency in Vienna. Gould A. Andrews, Division Chairman,
¥ presented an invited paper at a conference on radiation accidents
snd protection in Vienna. Arthur Kretehmar presented a paper
at a conlerence on bone-marrow transplantation in Paris.

il As a part of increased communications with laboratories out-
;1. side Oak Ridge, two stafl members were assigned to other centers
¥ for extended periods of collaborative work, Frank Comas, radio-
therapist, is spending nine months in the laboratory of Henry
Kaplan at Stanford University. Fred Snyder worked for five
months with Claude Piantadosi, synthesizing labeled compounds
at the University of North Carolina.

A new program was iniliated with the department of binchem-
istry at the University of Tennessee Medical Schoal in Memphis.
through Lhe eonperation of John L. Weaod, chatrman ol the depart-
ment. Two TInstitute slalf members were given faculty appoint-
menls in the Medical Schaol. Each presented a series of lectures
at Memphis, and further collaboration was developed, one aspeat
of which invalved use ol the Tnstilule's analoy computer. As parl
+ of this activity, a plan was organized for a juinl graduate sturdeni
}* program leading to an advanced degree.

[P P P S P S P

Medical Division

The Division of Biology and Medicine of the U.S. Atomic
Energy Commission, as a part of a large hiomedical program, sup-
ports a small group of “on-site” prejects that have clinical re-
search facilities. The Medical Division of the Institute is one of
these.

The Medical Division operates a 34-bed research hospital for
its clinical research, and alse has labovatories in the clinical and
basic sciences, During the last year the program has continued to
grow, with three additions to the senior stafl. C. Lowell Edwards,
Chief of the Clinical Services, formerly with the U.S. Public
Health Service Hospital, Staten Island, N. Y., replaced Beecher
Sitterson who resigned to take another position. Kong-oo Goh,
previously with the University of Rochester, assumed responsi-
hility for the cytogenetics program, and Virginia Helten, who re-
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L' Mechanisms of Radialion Injury and Treatment

This is a major, broad ehjective of the Division program, and
includes elucidation of certain mechanisms of damage, hoth acute
" and subacule, with emphasis on those effects characterized by
! hematologic, biochemical, immunoclogic and cytogenetic changes.
i Analysis of the approximately 100 patients who have been treated
it the total-body irradiation program has included a study of the
; 1nfect10ns that occur after exposure. In the high-dose group (200
lo 840 R body air dose), a varicty of serious infections has been
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encountercd, ranging from superficial skin infections with Siaphv-
fococcus aureus to fatal systemic infections, sometimes by organ-
ism. not usually pathogenic. The prominence of gram-negative
infections and [ungi was emphasized in this series, and its appears
that leukopenia is the major feature in the susceptibilily to infec-
tion. The responses ol vellular components of the blood to various
doses of radiation have been studied, emphasizing the changes
caused by lower doses (50 and 100 R) in patients with chrenic
neoplastic diseases, pariictlarly chronic leukemia and lymphosar-
Coma.

The program in lipid metabolism and irradiation has been con-
cerned prineipally with changes in the bone marrow, since it has
been observed that the amount of fatty tissue in the marrow
increases after irradiation concurrently with the disappearance aof
the blood-forming cells, Research has cavealed, for example, thal
the fatty change oceurs in the bone marrow only in sites directly
exposed to jonizing radiation, and it has been shown that irradi-
ation stimulates locally the biosynthesis of triglyce: "es in non-

A shaff

scientist a..:) Irainee

analyze a chromosome
preparation in the cylogenelics
research profecl.

I,

-

fatty stem cells of the marrow. The great ircrease in fat
irradiated bone marrow appears to be primarily caused by t
stimulation of the hiosynthesis of fatty acid esters and, tn a les
degree, by the inhibition of the oxidation of fatty acid. By
administration of radioactive-labeled fatty acids to animals iy
total-body irradiation, a significant increase in the total amm
of radioactivity in the bone marrow has been detected, mos
present as fatty acid esters in the (riglyceride fraction. Additio:
work has included the study of the effects of dietary fat and tol
body irradiation on Lhe fatty acid composiiion of houne marr
lipids. Neither the amount of fat in the diet nor the type of
(saturated vs. unsaturated) had an effect on the total amount
fat accumulated in the bone marrow of rats expused to total-bo
irradiativ. On the other hand, the fatty acid composition of 1
dietury triglycerides influenced qualitatively the latty acid co
position of the irradiated marrow,

An interesting phenomenon related to the exposure rate
which tatal-body irradiation is given to animals has been dis.
ered in the immunology progrium, Mice piven 900 R of total-bo
irradiation at varying exposure rates diflered significantlv in th
ahility to aciept grafts of rat bene marrow. Only a temporay ta
ovetrred in those exposcd at a low rate (3.7 or 19.8 R/mi
Permanent grafts were obtained onlv in those treated at hi
exposure (39,7 and 53 R/min). Early acfive antihadv formati
against rat erylhrocytes appeared after disappearance of the g
in the group ireated at lower exposure rates,

Animals exposed to total-body irradiation can be saved fie
death by donations of murrow from healthy donors. 1f the don

§ _ isnot of the identical strain, many of the animals develop a serio

disease, which is not a direct result of the trradiation, but a res.
of the immunologic effects of the engrafted marrow, Studic<

the Divisien, carried on in collaboration with the biology divisi
of Oak Ridge National Laboratory, and with Knoxville Colleg
have made important progress in clarifying this so-called seconda

* . or homologuus disease.

The disease is approached as a general metabolic disarde

_Early changes are seen in the levels of aspartic acid in the liv

and of muramidase (lysozyme) in the kidney. These change
coming before the obvious manifestations of secondary disease a
pear, indicate a profound injury to the host metabolism caused |

the donor marrow. One aspect of the seeondary disease picture
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loss of weight without a negative nitrogen balance. This indicated
an important redistribution of nitrogen in the host. On the basis
of these studies, it has been suggested that some of the nitrogen
is shifted to extracellular antigen-antibody complexes. Preliminary
information suggests that a significant portion of the excess nitro-
gen may be in the skin, an organ that shows profeund changes in
secondary disease,

These studies have great importance hecause of the growing
clinical use of tissue graft procedures.

Experimental Studies on 2 Small South American Primale

The Division has continued its program in the development of
the T'amarinus nigricollis primate as a laboratory animal for special
radiobiological and immunologic studies. Bone-marrow grafting
attempts after total-body irradiation have demonstrated the efli-
cacy of marrow cells in-prolonging survival, but the results sub-
stantiate further the reports of others on the difficulties of ohtain-
ing therapeutic homologous grafts in irradiated primates. The
failure of the homologous marrow to extend the survival times of
animals receiving 400 R suggests that this was due to an active
immunclogic rejection of the graft by the host.

Related studies have extended the information previously dis-
covered concerning the natural chimerism that occurs regularly in
the marmoset. This is the survival of hematopoietic tissue ex-
changed in wtero from a nonidentical twin, a finding that offers
unique opportunities of tolerance. Support for these studies has
been granted by the National Institutes of Health. Recently, this
program has achieved proncunced improvement in the health of
the animals and successful breeding of several pairs.

Metals Metabolism and Medical Radicisolope Development

An important objective is the development of new isotopic labels

———

and compounds that may have clinical application. A series of 3 i

hematopoietic marrow scans was performed on animals that re-
ceived preparations of rare-earth citrates of varying pH; the uptake
in marrow is hased on reticuloendothelial cells associated with
hematopoietic elements present. A promising compound was de-
veloped, '""Gd hvdroxycitrate, which was found to behave like a
colloid at an acid pH, and has a convenient ganuma energy and a
short half-life. It is estimated that the radiation exposure te
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i Scans of a dd-year-old woman with acule granufocylic levkemia, The sca
i b the J'e.ﬂ' was laken 312 hours after iniravenous administration of '9G,
it hydroxycitrale and shows fess activity on the left side where she had a plaurs

elfusion, The scan on the right, faken af 21 hours, shows sharper delineatia:

i of the bone marraw, which has expanded info the Jower extremilies.
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patients using this compound would be only about one-third of |38
; that from coiloidal "#Au when given intravenously for scanningf
the marrow. Another promising development from this group was
the cbservation that ““Ga, when prepared with suitable levels of : F
carrier gallium in citrate form, localizes in hone. Gallium-68 is s
prepared from a "Ce generator, and has the advantage of the .jid

i long-lived parent (280 days) and a short-lived diagnostic agent /I

. (T 14 =68 min}. Excellent detail has been observed in the skeleton i3

I of animals, and initial human trials have also heen promising. :
L Work has continued on the elucidation of biochemical mechan-
isms related to the induction of acute fatty livers after intravenous |
doses of lanthanon chelates. An elevation of plasmalogens in the g
i liver is one change that has been discovered, and in this particular
' experiment the results give the first indication of differences in &
the types of fatty livers caused by different elements in the cerium
group of lanthanons.

Therapy with Radiation

The Institute’s clinical program is focused mainly on problems
relating to radiation effects in the human being, but there is also
considerable waork on diagnostic applications of radicisotopes, par-

i ticularly in relation to malignant. disease. i

The studies of radiation effects are intimately tied with elforls
to improve the treatment of disease in patients. These efforts in- -
clude an intensive study of total-body irradiation in chronic leu. i
kemia, polycythemia, and some other hematologic and related
1 disorders. External irradiation te local ports is also used, wilh ]

' some experimental approaches suggested by results in animal |

: studies. Techniques for localizing disease are explored to trest

i more effectively cancer with irradiation. gl
\ During the last year a special study was done employing ™I {or g

diagnostic purposes in patients with cancer of the thyroid. This
isotope, with its short half-life (1214 hr), makes possible repeated 3
tracer studies in the same patient with a very low radiation dose il
and eliminates the difficulty with residual activity from previous ;i{f
\ doses, a problem that is encountered when "I, with its much i
longer half-life, is used. The ™I was used to measure the effects =
: of thyroid-stimulating hormone on patients with thyreid cancer. il
In five of 11 patients, whole-body retention of 1 increased after 2 i tion. The dose confained 5 milligrams- of stable gallivm per kilogram. The
the stimulating hormone was given, and three definite areas of ik “elefon, kidneys and wrinary bladder sre clearly defined. The area of
11, which had not been discernible previously, were seen in the - ; apparent depasition in the left arm is an arlifact caused by leakage from

A B i the sile of injeclion.
1026847 B

Gsllium-68 citrate scan of a rabbit two hours after inlravenous administra-
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neck after TSH. Furthermore, in some patients the TSH enhanced
the general whole-body retention of the radioiodine in a fashion
not related to increased functional activity of normal or malignant
thyroid tissue.

Conceptual design for a low-dose-rate whale-body iradiator was
completed. This unit will provide a room large enough to permil
continuous irradiation of patients at doses of 1 to 5 R/hr for
periods up to two weeks. The conternplated study will attempt to
answer the question concerning whether preater pailiation can be
achieved in cerlain chronic leukemias or lymphomas because of
differences in repair rates between normal and neoplastic tissues
at the low exposure rates. There will be 10 cobalt sources arranged
geometrically to provide a uniform radiation field (within 10%)
in the 14- x 14-Bt. living space.

Radioisotopes in Diagnosis

The Division Is working to use radioisotopes in diagnosis, to
detect tumors, and to evaluate the size, location, and function of
tumors already known to be present. Studies of functional or
metabolic disorders, not necessarily associated with malignancies,
are done with radicisotope tracers and unique counting facilitics.

An intensive effort has heen made in several research institutions
to develop a diagnostic test for cancer of the bone. Diagnostic X-
ray has been the mainstay of the clinician, but X-rays do not show
an area of cancer until change in the bone structure is fairly
extensive. Several radioisctopes are known Lo concentrate in arcas
of active bone damage, including those caused by cancer. Even in
diseases that produce bone destruction, without X-ray evidence
of new hane formation, active processes at the edges of the lesions
are associated with increased deposition of certain of these radio-
i1sotopes.

In spite of the obvious need for a diagnostic isotope, the various
ones tried all had disadvantages, either in availability, cost, or
physical characteristics. Among these are 4iCa, “Fl, %Sr, and
%Tmsr_ )

The Division is developing “Ga for this purpose. Gallium-68 is
an isotoepe of short half-life (68 min) obtained from an isotope
generator containing **Ge (half-life 280 days). When injected into

an animal or a patient, ““Ga localizes rather promptly in bone, °
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with the greatest concentrations in areas of growing hone or bone
disturbance. There is aiso a significant amount in the kidney and,

- as a result of this kidney excretion, there is some in the biadder,
~ The amount of carrier added appears to be important in determin-

ing localization, and this is also a subject previously studied. Dur-

- ing the last year, excelient scans of experimental animals were

made showing the skeleton with great detail and clarity. Clinical
studies are currently under way.

Scanning of the hematopoietic bone marrow in patients has
been further advanced with the use of intravennus radioactive
colloids. Although the earlier work was done almast entirely with
colloidal ™ Au, more recent studies have used ™Gd and *mTe.
Both isatopes have a shorter hall-life and give less total-body ir-
tadiation than " Au. They are given in colicidal form so that the
reticuloendothelial system takes them up. There is a considerable
deposition in liver and spleen, ancd this is a disadvantage for the
purposes of hone-marrow scanning.

However, it has been possible to show clearly the areas of func-
tional bone marrow, and to make advances in clinical diagnosis.
For example, the condition of myelofibrosis, in which the bone
marrow 1s partially or completely replaced by fibrous tissue, is very
easily diagnosed by marrow scanming, Certain local lesions, such

. 85 tumors in the bone marrow, or areas of radiation marrow dam-
4 Age, also are easily scen. A general observation has been that the
. expansion or contraction of the marrow with disease does not
* mecessarily follow the clinical expectations, and the scans some-

limes show rather remarkable variations from what might be

- anticipated if one assumes that the marrow alters its size in a
. predictable fashion to meet the need for hemuatapoiesis.

The whole-hody scanner deseribed in last year's veport has been
used rather extensively for this problem of marrow seanning, {t

& allows a complete survey of